ia/i75093 

^ • =« ^ :i^'Jr— i/X (Biochem. Biophys. Res. 
Commun.), 2 6 3#, p. 3 9 8 (1 9 9 9^)]o 

immz.\^m-t^fe:nxti:<iEnmm^n\^xhmYfm^mt'r. mx.\t. w-^mY^ 
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MS«^^i^W-i^-7T-r:^ (E g 5) fi, ii'^t:±i*^$tl.fc:1^:/7T ^ y- 

^fflV^fct ^»<7)^W:^^b5^^;5^^C$tLTV^S (Cell). 8 3#, 

p. 1159 (1995^). i^^— • • -fer/P • y^-r:^nv?— ( J. 
Cell Biol.). 15 0^. p. 9 7 5 (2 0 0 0^). M^m^. 1 
p. 4 3 9 (1 9 9 9^)]o 

fc hEg 5<Djt^^^{:ii 9 9 5m^^^—=^'^^^ti.m.Amm^m\^^tii^-S:(D 

(Cell). 8 p. 1159 (199 5^)]o sl^^fiG e n B a n k 

acces s ion number :X85137, NM 0 0 4 5 2 3, 
U3 7 4 2 6 ^ 'UX<^^V^—^^—:^izmm^tlX\^^^o t hE g 5 t^mi^tim 

■:^^/3■:^/^•T;&■7^^ — •;^:7^-f--l'^V>^— X-;e-y (P r o c. 

Natl. Acad. Sci. USA). 96 p. 9106 (1999 #). 

;d-<5r5: ;^ Mi— (Biochemistry). 35^. p. 2365 

(1 9 9 6^)] tmm<D^'m^m\^^. ^mmi^xm^x^r^n hEg 5(DN7ic$sggp 

^^mmL. Eg 5{cM-rSife<k^6<]f^tfT*5<fcTJ^^^«3tft?tff;6s^^$tLTV>5 
[v^-ir— • • ./r^:^hV^(J. Biological 

Chemistry). 276 #. p. 25496 (2001^). ^^^hl)— • 
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(Chemistry&Biology). p. 989 

(2 0 0 2^)]„ 

■:hv/3-^-;U-T;&7^^ — 3x^^v'— X-^:^-:3.— (P r o c. 
Natl. Acad. Sci. USA), 99 p. 4465 (2002^), 
US6414121Bl]o 

<o . ^(DmmmnmmmmTimi^^mm m^i-£. mm. nmm. 't^m±. mm^k. . 
9 8 2 7 8-^. mwy^mt^o 2/56880-^. mm^^mmo 2/57244-^, 

h l/:xX • ^ >' • -t/l' • V?— (Trends in Cell 

Biology), 1 2#, p. 5 8 5 (2 0 0 2^)]„ 

(Monastrol) Ci?--l' ai>';;^ (Science). 286 p. 971 

(1 9 9 9^)]. ^-ryv^mmi^ (s^^r^s^o 1^/9 s 2 7 s-^). :7^-r^ 

Ti»m^i$^ (H^<2^§B^0 2/0 5 7 2 4 4-^). h V y a^=^;V:^ ^ :ymmW- (ffl 
m<i^m^O 2/0 5 6 8 8 0-^-). i^t Kcrfy ^ i^^^^^ (H^^^^M^O 2/ 
0 7 9 1 4 9-^, la^^lBBO 2/0 7 9 1 6 9 -§-) J^c^ ^^^fg^ $ tbTVN^., 

5^Tv^Ty^y UTfi. m^m'^:^^y h6 (STAT 6) ^mbPm 

2000-229959-^. H^<2^5i^ 0 1 / 5 6 9 9 4 -^)<, ^ fc^^tffifSi*. 

ACB,^m^m^i£^^-t^h(D (mn<^m^9 3/22311^. #HBg6 2- 

5 3 9 7 6-^. i^^—t^l^ ' HrZf • V 9 ^ "iy a. • -ir^j^/U • y-Jfcnx-f 
(J.Bangladesh Chem. Soc). 5^. p. 127 (1992 

¥)). i^x.-ammmm^^^^^h(D (s^^iabo 3/0 5 1 s 5 4-^. v^^- 
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•r^i- ' :^y^>C->^/l^ ' ^^:^hV— (J. Med. Chem.). 4 

p. 44 1 6 (2 0 0 im) Tb^hthXlf^^o 

mwyj^mmo 1/5 e 9 9 4-^)*5j;t/2{4(cTy— /i-s^^-ra^Tv?Ty^y 

l^m^i^ (#IB2 0 00-15975 6-^) lb^^htlX\^^^o ^ hiZL^ 2m^^>' 

y 5':^ • ^i^/^'^^V-X (Ch em i s t r y of 
Heterocycl ic Compounds)^ 35 p. 87 (1999 

:^mmii. &.r(D (d ~ (5 6) tcM-r-So 
(1) -^^ (I) 

(I) 

m. ^fdfi-c (=w) {^"t^, wnmmm^-^tii^^Mw^^^^i^. r^i^ 
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m<^Ty-/K Mmf>b<f*^Sm<^^mM. -OR^ R^i-imtiR^t 
-C (=W^) R^2 [^ff. W^fi^^Jg^^^fcf«m^^^b. R^^fiTKSl^ 

mt> b < fi^Bm<^T y -/K b< f*^ai^oiims> - y ^ r ^ ^ 

Y ^ fimmi^^* b. R ^ ^ b < (*^gJ^<o{S^T/w:3p/u. 

a^'b b< fi#S^(D{gaT/^<5r^/^. mmtj b< (i#gm<^^S^7'yi-=Sr-/K g 
b< f:i^gmco-:yi^ aT/W:3r7K g^^b b< {i^g^<Z)T y — /W*fc{±g^t> 

b<tt^gifeom^]^s^^-r). sfcji-NRi-'R^s (ic:it>. R^-^oit/R^^ 

< \t.t^m.^(ofmcT7v^=:./v, aj^^> b< fi^g^tDisar/w^^r^yK a^'b b< 
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m^(Dmmm^^mi-:6\ ^ fc r ^ ^ ^ r ^ = mmi-^ mmm^ t —m^ t^t^x 

* (i R ^ i: R ^ 35s — ^{c o T 

- (CR^«AR^««) „i-Q- (CR^^'^R^^") „2- {^cp^ Qt^^jg^^ 

gm^>b< fi#^gi^(7){S^T/i'dr/K -OR^^ C^'t'. R^'fiTK^I^^^. g^t> 

#^g^(DTy>-/K gife'bb<f*#^gJfe<7)1fm#S. -CONR^«R^« (^1^^, 
R^«4ej:U^R^^filRl-^fcfi^7feoT. tK^I^^. gi^tb<{i^em<7)'lsaT 
;^^/v, g^t> b< fi^g^OiS^T/K^^/u, g^'b b< {i^gm<O^g:0T/v^ 
g^tj b< fi^gl^<^i/i^ nT/^=ar/K gi^t> L< ti^g^OT y — /v^fc 

ttgmt> b< «^gm(7)m*^S^^-r/0\ *fcfiR^«i Ri^^S|^^t-'5^mi^ 

^=-i-^t^/.eoTgm^> b< fi^gm<^^m#s^?^^-r-5). 

-SO2NR20R21 (^cfi^ R2°;^J;U«R2M«tt^*;h.Huf5<?5R^«*5j:tJ?R^«i: 
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Ig^OT y -/K gj^ts b< fi^gmo:|gm^S, g^'b b< f:i#^gmo<Si^T/i-=' 

^v^. gmtj b< fi^am<7:>T y -/u;^:3f T ^ y . g^t, b< (i^g^cDtgg^ 

T/U^/UT ^ / . gm'b b< fi^g^Ov^^giT/^^/V'T ^ / ^fcfigmti b< 

#ffi^cof£0T/^^r/i^. gmt> b< {i#^g^(DMT/w^-/i-. w^\>\^<\mm. 
oTy~/w^fcfigj^'bb<fi^gi^o:jt^gis^^-t-) *fc«R^^ 

-r^] ^fcti-CO^R^^ (^cfj^ R^'ftTK^il^^. gi^^>b<{*#^gmo{6aT 
yv:ar/i-. gtfet> L< {i#^g|^(D{g0T/i-^^;i'. gjat) b< fi^g|^oraT/w=3{^ 
^/K gi^^ b< ^^gm^T^v-i!^ oT/W^/K gl^tj L< (i#^gt^(?)T y — /V-^fe 
{i«^bb<fi#^gm«7)^*^*^^-r) ^^-tt^^ ^/cttR^«^iR^««^b< 
{iR^«^tR^«'^:6S— ^(d/^oT^mim^^^U. m 1 ^fc{im 2 2 aJK^SI^ 
t?$)5t#. ^tl.-etl.(^)R'«^. R^^«, R'^'^jS.fcU^Rie^f^il^— -t?t.^^.eoTV^ 
-C'bj;<. ^^-r5ilo(D^^I^^^tc:j^'a^i-6Ri6A^ j^i6B^ R'ec*5j;t/R^« 

(2) R^^5gm'bb<{i^g^<^{g;^T/U^^/K gm'b b< (*#g^(OTy 
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/w^^/p^fc«-c (=w) R= i^^^ w^xuR^i-tmutmmx-h^) Xh 
5 (1) mmcD^mm^io 

«msT-fe^ (1) mm(om.mm^io 

(5) R^;e»s«m'bu<{i#®m(OTy-/^-efc-5 (i) mm.(D^m.m^L 

( 6 ) R 1 ;55mi^'b u < n^m:^(Di&mTji'^:=-/\^xh?i ( 1 ) mm(Dm.mm^io 

(8) R^;0S7tc^i^-^^ emt>b<{i^S^(^faaT/i'^7V^/cfi 

-c (=wi) R^2 (^pf,^ w^^t3XrJ^R^^n^tl^i^hmt&tmm-c$>^) x$>^ 

(1) ~ (7) (D\,^TM^i^mm(Dm.mm^L 

(9) R^;6S-C (=W^) R^2 (^'P. WioXX^R^^lt^iv^'timmtmmx 

fes) -esjs (1) ~ (7) (D\^^-rM^iz.mm(ommmo 

(10) R'^;6sjJ^if,u< S^tj U< (i^^mm*^!^ 

i/^nT/W^/WT'fcS (8) (9) |5«(^^Jil5^J„ 

(11) R'2;55gm^u<fi^ftmQ<g«iT/l-=3r/l--Cfc.5 (8) *fcfi (9) 

(12) R^^:dS^£aT/U:3r/l--Cfc^ (8) ^fc« (9) m^CDl^mmMo 

(13) Wi;65^mM^^T*$>S (8) ~ (12) m^-rtl.;&^{c|B^(D^M0lPJ„ 

(14) R^TiSfimti u< n^m^(oi&mT/\-^/^. s^^> l< fi^^gmtofs^ 

feS (1) (13) <DV^-fi^;^l^^c|amco^M5»^Jo 

(15) R^:b^m.^h\^<\'t^W^<D^Wi.T/\^^;\--Q-h^ (1) ~ (13) <DV^ 
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(16) R^i!)^m.^i&^r/i-^/i-x-h^ (1) ~ (13) (Dv^-rti7b^izte.m(Dtn 
mmMo 

v-j^^tinm.mhv<i-i0m^(Dmmmmx'h^ (d ~ (le) (Dv^-m/54c 

(18) R^;6sgi^^u< (i^«^(DTy— /k^:rc{imj^^>b< 

(1) ~ (16) <D\^^•rM^zt^m(D1^m.mmo 
(1) ~ (16) (Dv^-rth:^^Kmm<D^mmMo 

(2 0) R^tR^^S'i— ^lC/£oT 
- (CR^«^R^««) „i-Q- (CR^«^R^«°) (^"^J, R^«\ R^6\ 

Ri6c^ Ri6D^ ml4oJ:U?m2{i^tL^'tT/tfitBi:lHl^T:^fe'5) ^^i" (1) ~ 

(13) (^VN-rtt^^t-IBSco^M^^^Jo 

(2 1)" R^tR'':d>~m\^^j:^X- (CH^) „x-Q- (CHj i^^^ 
Q. ml*5j:TJ«m2{*^;h,^tLSff|Si:|^^-efe-5) ^^t" (1) ~ (13) <^>V^-r 

(2 2) QA^m^h\^<i-i$^m^(D-^^=^UlyX^^ (2 0) ^fcfl (2 1) |2 

(2 3) (1) ~ (2 2) (D\,-^-rrif)^z.mm,(D^Ti>Ty V i^mmi^i^tM^cD 

(2 4) (I A) 

r2A 
r3A N-N 

(I A) 
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>5^^/^*fc:fi-C (=W) R= W:jrSX-aR^it^tl^timmtmmX'^^) 
X-h^t^. R^^. R^''*5J;U?R^^f«:h.^*;h.mfl2R\ R J: U?R ^ i: l^^t? 

R^^*5<i;T^R^''f«tL-etbWIBR2*5j;t;fR3tPiaT* 

(C) R't^mMhV<it.^m^<OTV—/\^X^^t^. R2Afi_c (=W) R^ 
- (CH2) .NHSOgR^^ k{il~6c7)^i5:^^b. R^^{«m'bL< 

^:feJ:TJ?R«ir|^ittT*fe5) ^^-f-]. - (CH^) ^NR^^R«<^ k (imrtS 

R'^*5j;tJ?R«C}i-^tt^'tbfttjSS(DR^4oJ;U?R8i:|^^-efo5) ^ 
fcfi- (CH2) kNHC (=0) R^° C^^", kJitul5i:RaT'fe<9. R'^^fiHU 
IBR^^I^a-r-feS) ^^b. R^^{«l5R^i:l^^-CfcS} -e^^ttS^Tv^T 

(2 5) Z;e»5|^^i^^^T'fe-5 (2 4) fSS<^^T v^T^ y ^fl^flc^fcfi-^c^^ 

(2 6) R':a5g^t>b<fi^SmO'(SmT/l'=^-/K Smtj b < «#fimc^T 

'J-^^i^fz.\t.w^h\^<\t^¥m.^<o^mmm.mn^xh^ (2 4) ^fcfi (2 5) 

(2 7) R';e»"^Mmt5b<{i^e^(Z)Ty-/l--efe<5 (2 4) ^^cfl (2 5) ffi 
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(2 8) R'im^hV<i^$¥m^(Dy^:=./l'X-^^ (2 4) *fcfi (2 5) 15 

(2 9) •R'im^h\^<ii0m^(D^mT/l'^:^/Ul:^h;^ (2 4) ^TM 

(2 5) mmm.(D'f-Ti^Ty>'v >'mmi^^tM^<Dmm^mcwfm^th^mo 

(3 0) R'im^i^mr^^^^/l-X'h^ (2 4) *fc(i (2 5) lEfti^^Tv'T 

(3 1) R^;i5_c (=w) R= (^^. wio^x^R^n^ti^thmmtmmx-h 
5) -e*)^ (2 4) (2 5) mm<D^Ti:^Tyv>^mmi^^tM^(Dmm^ 

(3 2) w^mmmi^xh^ (3 d lEtto^^Tv^ry^y ^^fi^fls^fcfi-ecDM 

(3 3) R=;as-NR'R« (^«t>, R J;U?R «{«tL^*ttmilBt P^T*fe-5) 

T-$>5 (3 1) (3 2) mm(D^Ti^Ty]) >mmi^^tc{^t<Dmm^m^ 

(34) R2^;6s-c(=o)R^2 (^(f. R'^immtmmxh^) 

(2 4) ~ (3 3) <D\^^TM^^mm<7)^Ti^Ty^v >mm^-^tcn^(Dmm^^ 

(3 5) R^^^iS^S^T/U^^/i'-efe^S (3 4) mm<D^T Z^T V l^mi^^ti 
(3 6) R'^;5i^e^t> b< fi^g^(D^0T/W^/U-efc6 (2 4) ~ (3 5) 

(3 7) R^'^;?!?- (CH2) ^NHSOsR^^ (^'=f'^ k *5 i tJ«R '^^^tL-^tt 

ti)lEi:lRl^i?$?6). - (CH2) kNR^^RS'^ (^^i, k. R^^4octU^R«^f« 

;h.^tiSuiai[^^-efe-5) ^fctt- (ch^) ^nhc (=0) R'° (^4^. kis 

J:tJ«R^°fi^tL^tbMIBil^^T*Sb'5) X$>^ (2 4) ~ (3 5) (^V^-rtV;&^{C 
(3 8) R3^;dS- (CH2) kNHSO^R^^ (^^>. ii^XX^R^^n^th^tV 
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WltitmrnX^^^) X'h^ (2 4) ~ (3 5) (D\,^-ftlt)'^i^ni^(D^T>^Ty])>' 

(3 9) K''^:dm^h\^<i^^m^<DTv—/u^tiiimmh^<n0m^<D^ 
^mummmx-:h^ (2 4) ~ os) <Dv^-rtiMz.mm<D^Ti^Tyv>mmw- 

(4 0) R''^:5Sgifet>L< fi#^g^(7)Ty— /l-T?fc5 (2 4) ~ (3 8) (D^^ 

(4 1) R^^dSK^t>b<{i^gi^o:7^=/u^;^cfigtfet U<fi#^gt^<D^ 
(2 4) ~ (3 8) <7)^^-rtL;5^C|E^(^^Ti^T >^ y ^-fl^^^* fcfi 

(4 2) R''^;dS:7^-/VT'$>6 (2 4) ~ (3 8) <0\,^-TM^zmm(D^Ti^ 

(4 3) (2 4) — (4 2) <D\^^-rM>{Z.tzm(D^Ti?Ty])>^mmi^^tlii^ 

(4 4) (2 4) ~ (4 2) <D\,^-rthf)^zw.m<D^Ti^Ty^v ^mmi^^tii^^ 
(4 5) (2 4) ~ (4 2) (D\^^-rM^^mm<D^Ti^Tyv>'mmi^-^fM^ 

(4 6) (2 4) — (4 2) (DV^-rttd^ic:|BgJ(^^Tv^Ty"y ^^^#^*;rcf« 
(4 7) (1) — (2 2) (DV>-rn;«i^i-lB<fe<^f^Tv^Tyy >'il^#:^fcfi-^(0 

(48) (1) ~ (2 2) <D\,^-rtl:d^Ctd.m(D^Ti^T>^V^^mmi^i^rM^<D 

E g 5 (Dm.m:}jmo 
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(4 9) ^mMMcDm^CDtcibCD (1) ~ (2 2) (7)^^-rtt;^»^{C|E^(D^T^^T 
(5 0) Mm^^-iy>B s 5mmM(Dm7&(Drcib<D (1) ~ (2 2) (Z)V^-ri^/?)^ 

(51) (24)~(42) <D\f^irfh:^^:imm(D^TiPryvi^mmi^-^fM^ 

E g 5<DP£*;&?feo 

(5 2) (24) ~ (4 2) CD\,^-fM^i^Um(D^Tl^Ty^V l^mmi^^tcn't 

(5 3) (2 4) ~ (4 2) (D\,^-m:d^icm^<D'^Ti^T y v i^mmw-^tii-i^ 

(5 4) MSa^^^-v^^'E g 5|J§.^^J<Z)^at<Dfci?)0 (2 4) ~ (4 2) OV^-fiJx 

(5 5) mmmmr^mi^^mm<Dmmm(Dmm(Dtiib(D (2 4) ~ (42) (Dv^ 
(5 6) ^mmm(Dm^(Dtitb(o (24) ~ (42) ovN-rtbd^ciB^o^rv^ 

WT. (I) T'^$tL;5fb^#?*5j:uf— (I A) x-m^th^it^^^ 

^Mf\.\t^m (I) ^^jiu^-fb-a-^ (I A) ^v^9o {^!lcDa^#-^<^^b'a'#>^-ov^-c 

— (I) *3J:t^— (I A) (D^S^o^a^-*5V^T. 
(i) {£^T/U=3^>'K -l&StT/Vnds^^^^ fg;^T/l-:3r/i.r ^ y^BJ^t/v^igg^T/l-^ar/^ 
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^/U. sec —Zf^;V^ t e r t —-f^jV^ ^'y'^/V^ ^ ^-^^^^^f- 
/K ^^iy/l^^ ^-Zf^jV^ :^^^/K /^/K T^'iz/WT^C^^^d^^Dtf ^ttSo '-y&LT 

( i i ) ^S^SiT/U'Jr::!/!^^ UT(i. 'r!);tfmM^^c:«^|l$)t>t<73.^mi^ 2 ~ 1 0 <Z)T 

--dr-irc^/p, -^IT'^-ZK y^>-/K T''^='/i^ti:t^i)'^hifhti^o 

(i i i) i£«5fcT/V'=3fc:^/U'^ b-C«. '8^!l:l{«^*fc{*^|l^^<D^mi5:2 ~ 1 0(D 

1$6^(c{iy y /I', ^oc^-yi.^ -<>'y^^-/^^ t°ny/^, t°y>?/^, 
-r^iJ'^yy/K t^^yy/K hVTy^vji^. ^ryy/K -fy^^-ry y/K ^tv? 
ryy/K :^=¥-y-yy/K ^=¥1^>^Tyy/K t°y^i^— /k -f^'Ky/K -fy-f 
K y 7K ^ly^/f-T y y -<^y-r 5: ^J^^y y /i'. -<>-y h y r y y /k y y 
/K -ry=^y y/K =^5^-^yy^/K \f'7^fvfi:}f:ii>^\ifhfh^. 
(v i i) ^m^s^bT«. 'gajx.tmitei^^m^, ^.^XTT^x^fz.^mwmmm 
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(v i i i) mm-r^mmm^t-mi^fj:^xmm^ti^mmmmtvxn. mx. 

yyS/-/K t°^yi^y. b'^^v^cn/K Ji^^t'^^v^— Tv^yv^^^K Tif 
^v/^/K ry y v^— /K ^/v-t KnT-^^t°=/K ^/Hi KnTy->=/K ^t^v' 
H\ :7^/w-r 5: h\ fay K=/K ^/u^/i-^^ h\ H'^V K=/V'>^£<!f:i5*> 

v-i^ n-v^^i^^^^ iy^ti:t^^i^lyfj:t'7:>thifhth. i/i/^; UTf*. 

(x i) fi^iS^T/l-dr/K Sm{£^T/l'=r^v'. emfS^^T/V^-zK MJ^fS^ 

/^ny'>'. t Kn^ri/, ^=3ry, ^hn, Tv=H\ v-T/, 
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Sfi. tufB(Dgmi&^T/V=i:3riX(C*5Jt-5g^S (a) tmmX^^) . 

V —M^^i-f :s>m^m (x i i) tmmx':^^). 
mmmi^:i^n^m^m (x i i i) tmrnx^^). 

- C O N R 2 8 R 2 9 < ^ C|3 ^ . R 2 8 J. ^ 2 9 1^ _ ^ ^ ^ ^ ^ 

1 ~3 (D, 
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<D«^Ty-/l'{;i4ott5gJ^m (x i i) ^iPl^Tfe^). 

(ow^mnm^^i-y^w^^ (x i i i) tmm-^^^). 

f*. =^|SOgmTy-/Hvi*5tt5g|^« (x i i) <i:I^^T'fcS). 

^iB<Dgmm^^S(c*5JtssjfeS (x i i i) tmmx^^)^ ^ 
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SSmS (b) tmm-C^^) ^^iri)K %fM 

mmm^^i^^m^m (x i i i) tmmx-h^) ^m^-r^i 

mry-zHcdbnt^g^s (x i i) tmmxh^). i^tnn 
mmmmmi^isn^m.^m (x i i i) tmmx^^) ^m-r:d\ -^itn 

(x i i i) tmmxh?>) ^'m^-t^>. 
gi^'b u< n.^¥u^(ow.T /v^/v mmM^mr 7\^^/v\z.^n ^bw^m-t^ 
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mtd.(Dm^i&mT/^^M^isif^m^^ (c) tmmx-h^). 

V —M:Li5n ^m^m (x i i) ^fcfi 

m^^^«tc::fc{tsgm» (x i i i) tmmx'h^) 

gmt> L < fi^gl^cOMT/U-^yU {^g^^g^T/i'^/l-tc jott -5®^* ( d ) 
1 ~30. 

^sj^. MtE<Dgi^T/i^^/>tc:4o{t'5gifes (c) tmmx$^^)^ 

^glfeSfi. HUte<Dgi^T/>^/Hc*3ttSgJ$^S (c) i:I^^T-*?§), 

gmt> u< fi#^gi^(DT y (mw^T V -/^icjo(t^gi^S(*. miH 

<og^Ty-/i't;i*5tt5SmS (x i i) ^I^^Trfc^). 

g^^jL<{i^g^(Dmm^S (^gmm^m£t-*3tt-5gmsfi. =^ts 

<^5gm^^^«t:i*5ttSg^S (x i i i) ^I^^T'feS). 

t^Sfi. =^iE(Dg^Ty — yw^isit-sg^s (x i i) tmmxh^). 
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-O (CH2CH2O) „R3« (^4^. n 1 ~ 1 5 <^fi^^^ 

(x i i) ^m^-efes). «mtib<tt^smo^m^S (^g|^ 
(x i i i) T^y. iS^T/i-dr/i.r^: y */cfiv^ 

-NR3«r3« (^4,^ R"'*5J:t;?R3 9{i^ti.^-ti.tutE(^R^°*5J:t/R3 

a. mm(Dm:^^mT/^^Mz.^if^m^m (c) .^i^^-rfc^). 

mry— /Wdjottsgms (x i i) 

mit^^^SlcfcttSgJ^S (x i i i) 
-COR^° {^^^ R'-Ofi 
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mu<Dm.^^Mcr/^^M^^i'^^m.^^ (c) ^i^^-e^-s). 

^Sfi> H(FlH(^S^{&j|iT/w^/Wc:*5tt'5gjaS (c) i: I^^Tfo-S). 
^Stt. tfilS<^gi^{g;^T/L'^/vj;i*5{tSgi^S (c) irl^a-Tfe-S). 

(^gmry-zwcijottsg^S (x i i) ^i^tt-es^'S). 

gm^mmS{-*5{tSgm« (x i i i) 

^mt. tfff5<Dgm<g;J^T/^^/Kcj3(t'5gi^S ( c ) i l^a-e*i)S). 

-Sff^Sfi. Sift3<Dg^ig:,mT/i-dr/i.(c:j6tt^gmS (c) <!rl^^-e 

fe-s). fim'bb< fi#^gi^(^ig;^T/i-^::^/w (^g^isar/w^^ 

/utvijoltSgmSfi. BufB<7?gi^{g:0Ty^^/i-(c:^tt'5gm^ (c) 

s (c) i:i^^T'fe5). gi^tj b< fi#^g^(Z)r y-/u imm^T 
v—Mz:}si-f^m.^m±. mia(Dg^Ty-/wc:*5tt'5gms (x i 
i) tmmx-h^). i^tii± 
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m^mmmmmmi^:$sif^m.m:& (x i i i) tmm-r^h^) 
^i-f^mmm (x i i i) tmmxh^) ^Mmir^>. 

-N + R^^R^«R^^X- (^^. •R^^ioXlJK^^i'im—^fMm^Ji-^X. i&BT^l^ 

^;i^^mir^\ ^tmR''^tK''^7!)mm-r^mmw.'f-t~m^ti:^xwimmm^ 

(i. HulE<Z)em<S^T/W:3!^/W::*5ttegi^S (c) bmmxh^)^ 
fi. Si)fBoog^<g:^T/V'^/V'tc::Jott§ff^X (c) tW\mx^^). 
Ji. MIS(Dgia{£^T/w=¥/ujc*3tt-5gm^ (c) ^l^ar-fe^). 

mry— /v^cjott^gms (x i i) tw\mx^^)^ ^fci^ 
m^*m^t^*5ttagi^s (x i i i) tmmx^^) 
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fi. tutSOgm{£^T/i-=ar/v(c:*3{t^BJ^S (c) 

f:i. iufE(^gife{S^T/^^/Wc:^o(t-5giaS (c) irlRl^-efe-S). 

mry— /H;:*5Jt5gi^S (x i i) ^i^^-efcs). 

mmmmm\^m^^m.^^ (x i i i) tmmx-h^). 

-NR^^R52 (^q^^ R^^*5j:t)«R^^fi^n-ettHUlE(DR3°joJ;U?R3i^p 
(i). '(S^T/l'<5r::^/P (i i), ^m.T/^^=-/V (i i i), ^/jj' d T/^=^/^ 
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(i v). ry-zw (v). mmmm (v i i), mm-r^mmm^t-mi^u^x 
j^^^ti^mm'^^ (v i i i) *3<}:-otyM3y^^ (x) tmmx^^. -j^^wc7?v 

>> 

T^y. 

T y -yu. 

HuiS(Dg^{£0T/i-^/wj;i*5Jtag^S (e) irlB^aT'fe^). 
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mt^(om^i&Wir/\y^Mz:$oi^^m^m (e) tmm-ch^). 

IrI- :S fc o T^J ;t fmi^^ 1 ~ 3 O . 

43tt-5g^S(i. tulSOgmiS^T/^a^arv'tC^Stt'SgmS (f) ^ IH^T'fe 
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y-/wc*3ttsffi^£ (g) tmmvh^). 
tuta<De^Ty-/v(^*3tts»^s (g) tmm-^^h^). 
BufBt^smry— /w;i*5it^B^S (g) ^i^^t-^s). 

<DMmTy-/Wc:*5lt^®mS (g) 

msf^i. HuiB<^gj^Ty-/wc*5tt5ems (g) hnm-^^^). 
omifeTy-/w^4bntsgj^s (g) <hi^aTSb-5). 
cDtt^Ty^/w^joftsBi^S (g) i!i^a-efe>5). 
i^ry-yWdisttsgms (g) 

(i) i:l^^-e^t)x f£0T/i'^^/K {g;^T/v=3r^/K n T/v^/i'*? j;T5/^ 
t3<^^^>{:i^i^^'i^tuf5(D^S^T/^^^/^ (i i). {fi^T/i^^^/w (i i i), 
HT/l-df^/^ (i v) MX,Xy^^^X3.^fl^ (x) <h|^^T*&t). i^fS^T/U^^/l'T ^ / (D 

^/l-^ T y — /l':r=¥>^. T y — /l^^:^. T y -/l-T 5: y *5cttl«T y —iv:^;v^^=.;v 

(^T y -/^a5^f«fB(DT y -/u (v) ^i^ax^fct). m^^x. mmmrr^j^ 
(x i i i) mmj^^mmmmmi^xu^m^mmmmcD 0 hcom^j&^m^mm 
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(x i i) (Dm^xhiftimzm^^ :^^yfi:t'7()^Mhth^o 
m^it^^ (I) <Dmmmz-D\^^xm.m^^o 

>'ir i/^^ (Protective Groups in Organic 
Synthes i s). ^V—^^ (T. W. Greenes) i^Bl^- VP^V 
— • T> K • 1^>X • — 4^°l/-r7=:5^ K(John Wiley&Sons 

Inc.) (1981^)] fj:}f^m\^^^:itic^y) ^ nmt^^^m^ir^ ^ ti^ 
-etSo :*fc. !ic^m^Jt^\::^xm^mmA^i:}f(D^ji:^iiU(Dm!^^^^^:it^x^ 

So 
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mmmi 

Wkco^mmmMMM-^^^it^m ( i a) fi. mm<^mmo 3/0 5 i s 5 

R^S-^NHz R^^S-^Xl R^S^R^^ 

(II) (III) (la) 

xai - 1 

'fk-a-^ (III) ^/V • • if • <^ ^ • y 1^017^^ — . -^r ^ . 

=^ 5: ( J . Chem. Soc. Chem. Commun.), 8^. 

p. 8 73 (1998^) fs:}f\z.um.(o^^x'i^fz.\-t^f\.hKm\:^xmmrr^:Lt 

-t-^cCip^. -fk-g-i^ (I I I ) {b-a-^ (II) ^M^^T'^fcfiii^T^i^i^'t'. 
1 ~ 3 0 ^^^cDrnk-vs-mmmrf- h y i^> sir^m t e r t -■:f^jWi: }f<Dmmkit 
^mt. ie:^^{cj^:cTo. 1 ~5 0 s»cDii^/^^(Z)#dfcT. - 5 ot:~ i o ot: 

(Dfii(r>U^X\ 5^rBl~4 8^rBl^^S$-iir-5c<JrtcJ;«9ptt^£:-r^v?Ty^::^l>Ai&^ 

•ji^^m:\z.it\:.XB^itti y 1 ~3 o^»)^;!)PbT. -5 o'c~2 0 cccorBio 
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n:7^V (THF). 1, 4-v^^^1^>', N, N- ^/l-4x/^i^T 5: K 
(DMF), N-p<^/Ut°ai; K^- (NMP). TK^fe i';6Sfc(f fjtb, ^m^^^^iT 

iiTci-s :iti^x<o mm-r^ :i.ti^x^. mmir^ ^ <b < ^<D^^^i.mic^m 

^-fr. {b-a-i^ (III) t^-c^So -rts^ihib. (i i). 

1-3 0^ft(DJitB-eM^UfciMr^^{b-^#):|3J:U«l ~3 0 ^»co±is-eM^ u 

tJik-^il^ (III) ^Miti-'S^ii: t>-t?#'5o 
Xgl - 2 

^fb-a-i^ (la) ±iB<^xm 1-1 xmhti^it^m ( 1 1 1 ) ^ i ~ s o ^ 

^b. p*5j;i>*q{i|^— ^:rcfiM^ioTl^;fc{i2^*b. r fi 0 ~ 3 cT^SiS:^* 
t") <!r^. iS^j'ii^^^'. 0. 0 0 l~ 1 ^»(D3§##MMIK<^#^T. -5 0 
^-2 0 OX:(Dm(Dm.mx\ S^^ra-S o^r^SjJ;;$ii:ar i:{^j;»9Mit-t-^:i<!: 
:a>T-#6o ^(O.!:^. 0. 0 l~3 0^»Oil^7:ei5^I]4^^;!]Pxi. 
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T-feh^hy/K h/W^i^-, g^^:3c^yK THF, 1. 4-v?;^^f-:/, 

^5/>//W7'ir^/^Tir h-:^— f;^ (1. 5 - i/^ n ^ v^^i^^) -^y/r;v, 
-7 ^=^;v^:^-7 ^ by (o-hy/i') i' — (v^ 

2, 2' -t':?^ (v?:7:ii^;^;jN>;:7>f y) -1. 1' -\f-r:7^jv, i. 2- 

\t^m (I a) (Do^b. R';65-c = C-R^'^ [^4^. R '"^f*gi^t> U< 

i-] xh^^t^m (lb) tt. je^Tt^xatct^v^Mit-r-s^ii: t>T*#So 

R2 R2 

rsJn-N iE^ ^ N-N 

(III) (lb) 

(^4". x\ R^^ R\ R^i6xnK''ii^ti'etimmtmmxh^) 
it^m (lb) f*. m^^rnKDjiui-ixmhti^^t^Hi^ (III) 
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:=^hy/K h^l^^^. @^®e:3^^/K THF, 1. 4 - v^:^:af DMF.NMP, 

>') ^<=7-J^J^. a n If (Tir h y /W) J^tiiifit^iif i^f\,}^^ 

1, 1' —\f:^ (v?:7rt— /^7j^^:7 /) ^^a-fe^, 2, 2' -t^^ (v^ 
/u;<Jn;:^:7^ /) -1, 1' -f-:^:7^/K 1. 2-t-;=?> (i/7:t^/P4NX:7 

it^m (I) (D^ib. z^^m.Mw^'T-xh*) . R'^-d^Tkmm^x^^ ^ r^^^r'cd 

IS^^^T'^S^b-a-^fej ( I c ) fi, 2000-159756 iftdlE^tT):;^ 

< ftl^S^(7)ig;iiT7i-^/i-*fc:fi-C (=0) {^^^ R^'^\Xm%Zhnm.X 

feS) X^^Vc^m (Id) fi. ^k-a-^ (I) (D5-^R^;6^7K*i^^Tfe-5^jt& 



31 



I 



H R2B 

r3 N-N E^i ^ „3 N-N 

(I e) (Id) 

■^.(Dgmtj b< {i#^ttJ^(7:)MT/l-^/V*fcf:i-C (=0) R^2 (^cfi^ Ri2ji 

it^m ( I d) fl. 'fk-^^J ( I e) ^ 1 ~3 0 ^»(OR2Bx2 (^cfj^ R2B(i^ 

(R^^CO) R^^f*SulBi:l^«T'fc6) b^. mm^^X'^fMm^ti: 

m^^. 0. 0 1~5 0^a(Dii^7^^:^S(7)#^T^fc(i^^:&T. -5 0t:~ffi 

^hy/K h/l-^^-. g^^:3^5^/K THF, 1, 4-v^;r^i^>. DMF. NMP 

n [5. 4. 0] ^^y'T^-l (DBU). :^^;\^T ^ J -J'^yfn 

}^t^Mhf\.. ^Xx.h-^im^X^fMU'kX^xm^i^^^hii^X^^. 

(I) 05-^. Z ;6S^^j!g^T'$) 0 X R';55-C (=W) R= (iC't'. W 
*5<J:T^R^f*^H-?'^tLSuta<b|^^T'fc5) X^M\L^m (If) *5j;t>' (I g) fi, 
Mit&l-e^btL-S^k-a^^l (I a -a) J: •5^^AT^OXm^C^^e^/^M5ti-5r <!:^s-x?^ 
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IS5-2 




O 



S 



(I a -a) 



(I f) 



(I g) 



X^5- 1 

it^!^ (I f) ih^m (I a -a) mMmx'^fz\^mmti:mm^. i~ 
10 0 ^m(Dm^ti:mitmx\ - 3 0 1 5 ox^tomcDumx. s^^-ra— 7 2m 

TO3gi- § J; 0 Miti- -5 r i: T # -5 o 

^'ffc:-7:/;^f^. -^>ft:-fe t'y v^^r> a^j^ n n nt^— h (pcc). ig^ib 

X@5-2 

-fb-a-^ (I g) fi. _btE(^XS5- lT'#e>tba'fb-^«^ (I f) il^^^e^M 

•t". 1 — 1 0 omm<Dm^ts:mnit^mx. -3 ot:~fflVN-5^jg^(^;^^<D^<Dia 

g^^^^yK THF. DMF. 7K>fe ir;5S*>{f - tt^j ^^^^T^fcttjiS'a' UT 

v^;iK^:7jii57>'- 2, 4-v?>?./U:7^ K (L a we s s o n' s ^M) ^ ^ 

^k^i^ (I g) fl*fc. ^b^^ (If) J: (9. 0iJx.«*tf^i^^b^^J^g. 14#, 
p. 1699 (197 8^). ^#tt^#1±, t>b< fiWOO 3/0 5 1 8 5 4-^ 
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-fb-a-^ (I) (O^ib. Zm^nW^^Xh^ . R^i^-C (OR^) =CR = R^ K 

nmm.w^wcT?v^Mz.^\-y:^m^^ (xi) hmmx^yb). emtb<«^ 

S (x i) ^l^a-efcS). m.^^\^<n.t??m.^<D-^-!7 nr JV^IV (^v-^J^aT/V 
-/Hc^ott^Sm^ (x i i) i:PaT-*>5) '^fz.\iM.^%^\^<\t^W^(0'^mm 

m.^mm%^mm^mwmmm.mz.ion ^m.^^ (x i i d ^i^a-efc-s) 

R'=f«l5^;l^a<^<g0T/w^/>^^i-] X^^\\L-^m (I h). *5j:t;«Z« 
lli^^^-C*>"9. R^:6S-coCHR»R'' R'':j3j:t;?R'»fi^tt^tLHtria<i:l^ 

a-efc§) T-fe^^b-g^^i (I i) (i. Migjfei «^xai - 1 T'^t^jtL-s-fb-a^^i (I 



OR*' O 

(III) (I h) (I i) 

(5^4". X\ R\ R\ R\ R\ R''joJ:tJ?R = {4^n^tbHUtfi^P^-eS5'5) 

xme- 1 
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it-^!^ ( I h) it^m (I I I ) J: 19 . mmm i <dxs i-2t mm\^ lt 

Xg6 - 2 

^b-^j^ (I i) tt. -hlEoxae- l-C#e>tLS^b^i^ (I h) 

0. i~5 0 o^»(^^-x?, - 3 o"c~i 5 o'c<7)rBi(7)ia^-e. 

5 ^Fb^~ 7 2 ^P^l^Si-S r ^ J; t) r t a^-Q^ 5o 

T-feh-hy/K h/i^^:^. g^^3^f^/K THF. 1, A-iyy>r^'^ly. 
DMF. NMP. v^p^^/^;^/^^!^^^^/ K (DMSO). ii^fiifib^^Vf hfh^ 



;!K*m^*fc{ie^tib< {i^^smoiSmT/v-^/u (^(Sjg^T/i-^/wf±Bul5i 

(xi) tmmxh^) ^^b. R^^*3J;t/R^'^±■^t^^^tbfuf^<^^^a 



(^q^. R\ R\ R\ R% R', R«, R^^iaiiUiL^^-t^fi^rmtztmm 




{I j) 



(I k) 



XiS7 
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T-feh=hy/K :ari/l/>', g^^3z^/w, THF, 1, 

DMF. NMP. DMSO. ii^f^lfti^M hfh. :ithh^m^X-^fM 



{b-a-^ (I) (Do^. Z-f)^mm.W.^X^K) . R';iS-CR^HCRfR«SR^^ 

4^. R% R\ R«^*5J;t>*R^^(i^tb-ent&IB^Ilia-efe-5) -efc^^fb-a-i^ (Im) 



(^q^. R\ R\ R\ R% R^ R«*5j;t>*R''^f«;h.^tLtfilS^(^^-Cfe'5) 

it^m (Im) fi. Mitfel t^^^tLS'fb'g'^? (I j) mmmxi^tMm^ 
(DHSR"^ {^^, R^^^±Bul5^lR]ftT*$>s) 3 ot:~2 0 ot:corB^(D?a^ 

^;VJ^, T-feh::^hy>'K h/l^^i:/, ^^=sL^/V, THF^ 1, 
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DMF. NMP, DMSO. t^7f)^hif i^tl. ^thh^m^X^i^tci-t 



\Y.-^m (I) R';5S;^7/U'7j?^v-/^ST'fc^'fL^#j (in) (mT(^XS 



(^4^. R\ R\ R\ R% R'*5j:t/R«fi^tt^^tLBulE<b|s3aT-fc-5) 
ib-a-^J (I n) fi, ^5t^lT*#f?tLS^b^i^ (I j) ii^^i^^f. i^^^ 

(ii^&co. 1-1 o^*<D^BrBm»JM^^3J;t^V*fc^io. i~5 o^*(D*gS(^ 
Tirh^', (MEK). t°yv?>, g^^, 7k^^ i';e)5fc{f e>tL. 

mmmi 0 

^b-^^ (I) (D^ib. R'^S-COYR^" (^cp. YfiSu|Eil^a-C'fo<9, R« 




COOH 



(I j) 



(I n) 
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r4'^S"'^COOH R4^S^COYR6a 
(In) do) 

(it't'. R\ R\ R\ R^''*3J:TJ^Yf«^^^tLtf^l5<^III^-Cfe6) 
xai 0 

dn) M^jKT'^fcJi3l^?fc^^ttJ. 1~5 0^»Oji^^^:^^'rk^JcO#:ft 

s) <i:. -3 ox:^i 5 ox:(Dm(DU^-^. 5^m-^7 2 mmKJt-^'^^^t I'l:;: 

drv-W^^. mk=^^/V, THF, 1, 4-v^;^=3f-f->'^ DMF, NMP 
^fc. SIJ^^LT. ^t^!^ d o) fi. -fb-a-^J d n) ^^ffi^lKT'^ytf^iS^/^ 

^^^i. i~2 0 o^»(DjS^/^ig^{ki^j-e. -3 ot:~i 5 cccT^ra^cDifiS-c. 

^7'^:^S<^#^T. 1 — 3 O 0^ft<7)R«"YH (^'f', R « » jBct t^Ytt^tt^tL 
BtlEi:lRia-efea) i:-3 CC—l 5 CCO^tDtfi^T*. 5^^— 7 2NfFh1S^S$ 

r ^ J' J: o T ^b^it-r § C -5o 

T-fe-h:=ihy/K h/^^^^. =3riyi^>', g^^3i^/K THF. 1, 4 - v^:^-^r1^>'. 
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^hi^mmti^x^ it^!^ (I o) it^m d n) ^^^^mxi^tMrn^ta 
mm^p. 1 ~ 3 o ^»(7)3g^/£^^^jo#^ET. l^^^^c/^^^c 0 . i ~ 3 o 

WJ<^#^T. 1~3 0 0^»(7)R«''YH (^tf^. R^''43j;U?Y(i^tL^*tbtijtE 

<!r J; o -r ^>iSati--5 r <t 

^^=sL^/V, THF, 1, 4 ->?^:3j^if V, DMF, NMP 

i^Ji LTfi, '9^!l;tf^ 1 - ( 3 - ^/UT ^ / fcVU) - 3 -^^/W;(;/V7j?v^'< 
^ K (EDO, 1- (S-v^T^^/^T^y tVl-) - 3 -^9^/L-;f7/W5jf v^-f 5: 
K:^^:^ (EDC • HC 1 N, N' --Ji^-^ ^ K 

(DCC). 1, 1' ^^yr^jv (GDI) fi:i£i!}^^kfhfh^o 

WMMt bTfi, '^sixij^N-t Yxi^-y=i/^^^4 5: K, 4-v^y^/i-T5: y t°y 

v^:/^ 1 - t Kn^^r-^-O-y h y ry— (HOB t), 1 - t KD=3rv'^>'y h 
y T y— 7KfP#» (HOBt • HgO) fj:iff)^Mhf\^:^. 

mmmi 1 

^b-a-^) (I) (Do'h. R^^S-cONR^R« {^^^ R'*5<tt/Rn±^tl.^nSu 
r3 n-n — ^ . r3 n-n 

rA-^S^COOH r4^S^CONR7r8 

(In) dp) 
R\ R\ R\ R^*5j:tJ^R«tt^ix^*tLHUfatl^ia-r*feS) 

X^l 1 



39 



(In) mi^mx-^tii'im'^fj:mm^. i — 2oo^m(Dm^^d:m.mi[:m-c 
1 5 ox:<Dm(Dumx% 5^9-^-7 2mmRft^^'^^:Ltic^-oxm7^-r^^tjb^ 

T-lrh:=^hy/K h/^^^-x ^v'l^^x g^^^^/K THF. 1, 4 - v^^^-^i^^-, 
DMF. NMP. \i°V>^>ti:^:b^hifhtl. r;^L^^^^i-e*fcfi^^UTMVNS 

/VT^^', y:ro tvwni^/wT^ DBU. 4-v?p<5^/vT5: y t°y v^i^jfc 

^fcsmti.x. it^^ (I p) fi. ^t^m (I n) ^«i^MT-*fc(M^/i^ 

^J<0#ftTx 1 ~2 O 0 ^»(7)HNR'R8 (^"^^^ R J; t/R ^ fi^tb^^tbHUfS 

iiRi^-efe^) ^-3 o^c-i 5 ox:(Dm(D^^mx\ 5:^m'-7 2mr^Rft^^'it^ 

h/U^^-^ g^^3if^/K THF. 1, 4 - v^;e-:arf->', DMF, NMP, 

:^fj:t^i)>hifhth^ :itbh^mmx^rc\tm^i.xm\^^^ :i tii^x^ m^^m 

VXti. m:^i-£EDC^ EDC -HC 1 . DCC. CD I fj: t*7b^^ifhfh^<, 
v'^'. HOB t. HOB t • H^O^Jit^a^Mhtl^o 

mmmi 2 

^t^m (I) R':55C00CH3-efe-5'ft:'^i^ (I q) fi, i^AT<7)Xm 

tc: j; o -r t>Mit-t-S ^ <!: t> 
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Rf R2 

r3 N-N ^^^^ . r3 N-N 

r4^S'^COOH r4^S'^^COOCH3 

(In) ( 1 q) 

umi 2 

it^m (I q) mm^9-^tnt.mt&(Dm^mi 3/:i:t'i:^nh^^it^^ 

(In) 1 0 0^»(D>?TyV^5'>', (hD^^/Ui^ 

V f\d i^T y i'>'ti:}£b. -30 'C~ 100 X:(Df^(DU.&X- ^ 5 ^m-^ 7 2 

*fcSlJ&i:bT, 'fb-a^!^ (I q) fi. -fb-a-i^ (In) DMF. THF. 

#^tT. i~3 0^4(^3 3 o'C~i 0 o'C(DrH^(Dia^-e. 5^ 

r^i- 7 2 B#r^^f&$iir^ t i^x-^xhMi^-t^ ^ 1 7!)^x^ -So 

Mat^l 3 

it^m (I) <D9-^. R'^O^-COOH-efeSfb-a-tJ (In) {i*fc. i^TOX 
Stc J; o T tjM5ti- 5 ^ ^ -e $ 

Rf ^ R2 

R3N-N ^^^^ . r3 N-N 

r4^S'^COOR6« rI^S^COOH 

(I r) (In) 

(^•tJ. R\ R\ R^*>j;t;?R«Mi-?:n-€ixtulS<hI^aT^&^) 
fb-a-i^ (I n) ^5tfe5. 1 O^fcfil 2Xmhtl^it^^ (I r) tK 
^fcfiTKSr^tfiS^jfe^lt't'. 1~1 0 0^4(Dai^/^JgS-C\ - 3 0°C~ 

1 5 ox:<Dm(om.mx\ 5 ^PbI- 7 2 Btrsi^s-r-s :i ^ j: Mat-r-s ^ t Tit^x^ 
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T± h V yl^. h/l^^^, THF, 1, 4-v?;^3f-y->'^ DMF, NMP }f t 
1 4 

^k^i^ ( I ) 5 z i^^nm^x^^it^m U s ) ^Jr ^ ;^ h y - . :r 

y ^/i?" • =iW^^>i/X (Chemistry of 
Heterocycl ic Compounds)^ 3 p. 87 (1999 

3Kit&l 5 

'fb-a-^^ (I) (D^ib. z^^-s (=o) -T^fes-fb-a-^j (I t) fi, ^5t5fei~ 
1 4T'#e,tLS^I::'^^ (ia)~(is)j;t). ^^>lTox@(c^^ev^j^it-rs 

(I a) ~ (I s) (It) 

X^l 5 

it^m (I t ) fi, 'fb-a-i^ (la) ~ (I s) J;«9. v'-^'— • • if • -^r 

y-y-:3^7^^ • n 5: ^-^^v-H ( J. Chem. Soc, 

Chem. Commun.), 1 6#. p. 90 1 (1 9 8 2^) le:fS^(D;J^&^fc 

■t-T^^*?^. 'fb^^J (It) fi, M3t^fel~l 4T^#b:n.a'fb#i^ (I a) ~ 

(I s) ^.ig^j^i^j^'t', 1 — 10 omM<Dmm^i:mtmx\ - 3 o'c—i 5 ot: 
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ISXS^i^(;i'b<2^^<^fiii«D::^& =^:^:^V ^'^>^y' :^—:^=-^y ^ • 

>'^y ^—y^ — iXa >'X (Comprehensive Organic 
Transformations)^ R. C. "7 ^ (Larock)^ 

(1 9 8 9^) <^lc|s«c<^;^&] -t?*/t{«n^{c5pCTfT5::^ 

'^j;tf^. jsffi. mm. mm. m-m^^. ^m^xa-^h^v^ 

it^m (I) <D^\M. {tm^^^. mi^m^W: :sM^^Wfiiif 
^x(D-^mfj:m^Wiird^xj^^irhh(Dm-^«^^^mir^:L tf)^x^ 

:^mn\ZL^m^i^^^. -^fM:l^^m\zX<iX'^h^^it^<^ (D *5j;t;?(l a) 
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HCT liemm (ATCC#-^ : CCL-2 4 7) ^ 1 x 1 0 ^ jS/ •> 
(DfiJ-a-T'9 6 -^^/W-TiJ^ niJr^>j?^:7»l/_ }. (j^^/J^^t^^ 1 6 7 0 0 8) iZ^ 

m^K. XTT {3' - [1- (■7a^=./UT ^ y :ilJjU:^:^/V') -3, 4-7"h^>^ 
y r^^i^] -tf;^ (4-^ hd{-£/-6-= ha) ^>'if :/;^/^7^^>'M-:^ m; t^atK^ 

#5 (Sodium 3' — [1— (phenylaminocarbonyl) — 

3, 4— tetrazolium]— bis (4— methoxy — 6 — 

nitro) benzenesulfonic acid hydrate)};^ 

^U^^^ (ni^^ • ^'^T^'y y^'r-i -y-^ M±W:. 1465015) ^ 

5 0 /z L/^^^yi^-fo^^abfc^. 5%^^;«f;^-f ^-P^T'S 7^:. 

1 m^mm -v'-r iJ' n :7"u— Vi^%%m.%\- C^^V Ktt^. Mode 

1 5 5 0) ^fflV^. 490nmt655 n m-eOPi^^^^S'JS LfCo UmmfmU 

G I so^^ttJ^^ : #r>:i,/K^4 9 0 nm-Q(D9R^^t^h 6 5 5 nmT'(^®3t 

G I 5 0 ^ \^fZ.o 

^;^^^3^(C^-ro 
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GIso ( n mol/L) 


1 


0.53 


5 


0.17 


10 


0.18 


20 


0.20 


22 


0.083 


24 


0.22 


44 


0.41 


45 


0.47 


49 


< 0.1 


55 


< 0.1 


61 


<0.1 


62 


0.16 


68 


0.19 



2 : E g 5 mm^n-^^wm^'m. ( i ) 
p. 1159 (199 5^)] ^^m\z.vxmm-r^o h i s ^ ^^^NMm^m^ 

Lfc^Sfc hE g 5^mm-t^^<^=^ti^4 /i^:^^S podoptera 
frugiperda (y^:^h'^T^ :7/U^^/U^) (S f ) 9 mAm^i^mP^ 

E g 5(OATP a s e f^t^tDgiJ^filftrife [^V/i^^ • v^-^— (The EMB 
O Journal), 13 p. 751 (199 4^), Z^x^iy—y^^ • 
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y K • T.'r-iV • :t:f • Tp< }} :^ (Proc. Natl. Acad. Sci. US 
A). 8 9^. p. 4884 (199 2#)] bT^JS-f-So 2 5 mm o 1 

/L t°-<7v^>'N. N' (^^^;=^/u4n^^) (pipes) /"KOH (p 

H 6. 8), Immo 1/L ^^l^>'^]; /Ut';^ ( 2 -T 5: 7 J^^>'^:3I— 
7^/^) Ei^^ (EGTA), 2mmol/'L MgClg. Immol/L v^^;^- 
Mz-Y /l^ (DTT), 10 0/ig/mL 1^7 v^jfiitf T/^:/5: (B S A), 5 m 
mo 1 / L ]) ^^^/V (Paclitaxel), 25/zg/'L f-^—-:/ 

y >- (Tu b u 1 in) (lf^ h^^'Jr/l^h^^tt. ;357 ^ a i5^#-^T L 2 3 8). *5j;t5 
200Mmol/'L MESG s u b s t r a t e ( 2 — T ^ 7 - 6 — p« 
h-7-p<^/^^y /i^'ifxT K) (^ix^:=L^— :7'c2— ^X?±. :'t7i$'o^#-^E 
-6 6 4 6). lU/mL ^y K/i^;^7)N y fe' (P u r i n e 

nucleoside phosphorylase) (^ ^ — :7"c2 — :/X 

;&i5'ni^^#-^E-6 6 4 6) tcE g ^n':^^wm^^^M^fz.B.^^nm^mmi-t 

^^S^&(*3 0*CT'3 0 5>fBlll;tei-So AXPa s efgt4<Ojg;^i:/^S 3 6 O 
nmT(75P^7t^&7°l/— h y — iJ?'— (^U'^Jr^^— 7=V^xf ;:<.%t. SpectraM 

ax 340pc^«^) -esfl^-rso E g s^:^rmkit^m4^^UT-^<Dm.itm. 
^ 1 0 0 %. E g 5 n^^ywmit'^m^¥^^-rx'<om.%m^ o % t u-c+a^ei* 

±IE(O^^ic:J;0. it^^ (I) <^Eg 5^mi->^i-SPJ.«f^ffl;6S^jtBX'#^o 

^^0(13 : Egs^^t^^r-r^pa^K®! (2) 

(Biochemistry). 35^. 2365 ^—v^ (1996 #)] UTllig U/Co t h Eg5 

^-iJ'-Ky^^Srlg^-rs:?'^:^^ K^^^L. :^MmBL21 (DE3) -^Jl^Mi^m 
LfCo mm^^i^^ 25°CVmm OOeoo O. 74 tc/^o /cB#.ir-r\ 0. 5 mmol/L 



54 



Eg5 (D ATPase mi^<Dm\^nXm L^>'^ • v?-y— (EMBO Journal). 13 
751^— (1994^). ::^r2iy—y^^^^^X'^-y'-^'-ri^B^/]^- T^r^^ — ' 
:ty' ' f-^ X • :f:f • if • ^^-t^'r^y K • ^T'-f' • • T ^ y (Proc. 

Natl. Acad. Sci. USA). 89^. 4884 (1992 ^)] -Sr^^Jc UTiIJi bfCo 

2 a^^^^S^ffl^ Ufdo 25 imnol/L t''^^i;?>'N, N' - If (a^^>';^/^ 
Ti^l^m) (PIPES) /KOH (pH 6.8), 1 mmol/L oif^ u^/^/ y /nf ^ (2-T^ 
/ ^/U) (EGTA), 2 mmol/L MgCla, 1 mmol/L v?^:^ h — 

/I' (DTT). 5 Aimol/L xn'^J^ y ^5? ^-fe/l^ (Paclitaxel) , 167 /zg/mL l> v'ifiL^T/U^^ 
^> (BSA), 41.7 ug/mL •7^"y ^ (Tubulin) (f--Y h ^^^Jr/i- h :i> ^ o 

i/#^TL238). 333 ;z mol/L MESG substrate ( 2 -T ^ y - 6 -^/U;*; >^ h - 
7 - ^ ^/U-^^ y V y /if if-r K) (^ I/^^e^ ^ -:/X^t, ;?7 iJ' o E-6646) , 

1.67 U/mL :7'y^^i^l/;^v'KJi^^4Ny^ — if ( Purine nucleoside 
phosphorylase) (^ ^X|t. n E-6646) :fcj;t/l. 33 

Mg/mL t hEg5^->5^-K^^^-*tM^p"p:0^f>«^$nS^?^A^|)iMLfCo 25 
mmol/L f^^>^>'N, r - 1';^ (=^^ l^^^/U^l^m) (PIPES) /^KOH (pH6.8). 
1 mmol/L ^^UZ^:^^]} =^—/^}:f:^ (2 — T 5: / ^r-f^/V^::— 7^/U) ESg^^ (EGTA) , 2 
mmol/L MgClgx 1 mmol/L v^^;*- h W h—Zl' (DTT), 5 mol/L y ^^■k/l' 
(Paclitaxel) *5j;TJ«2.5 mmol/L ATP tL-5^?i5 B %flM U/Co A 

T- 30 ^^ra^JSL/c. ATPase f^'^CD^mt^i^ 360 nm T?<DPiJ3tS^^l/— h y — 
(^Ix:3r^7— xV<-r;^l±. SpectraMax 340PC^) T'Sy^bfcio Eg5 #^5ET. 
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nmit^i^$¥^tErv(Dm.ytm^ 100%, Egs $^^Ts nmit^<^^^^T<Dm^ 

it^^l. 5. 10. 20. 22. 24, 44, 49, 5 5, 6 1, 6 2ioj;t/ 
6 8 Itm&i^^m:: Eg5 <^ ATPase ^-14^11.$ L, ^tL^O ICsoffifi 1 0 /xmol/L 

^^-m^fzn^in^±(Dmi^t-'mi^m^\^.mM^(Dn.m^m^is\^^xx<^ 

hthx\^^^i£M<^:^fmKxiom^^H^o 
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1 0 0 Omg. jff*b< JiO. 0 5~5 0 OmgCD^ffl-e. 1 B 1 0:^^:^^ U^IhI^ 
1 0 O Omg.$f^L< fiO. 0 1~3 0 0 m g ^— H — |h]/.CV^ L^[p|S:^i-'5 

mmm 

mmmxm\^^hth^y'n h>'mmn^m:^-<i!^ h/i^ ch nmr) 270 mhz ^tz. 

-e#^ttS'fb'a'#>A(l. 50 g. 5.01 mmol)^ h 71^:31^^(30 mDicmMi^. 
2- ihVzf^/l-:^^=^/\^) :7^>'(2.37 mL, 7. 52 mmol) jo J:tJ?7" h 7 (hy 
:7^c^/^/iN;:^>'^ ^) ✓-?^v?^>A(289 mg, 0. 251 nunol) Sr*P^. lOO'C'e 5 BtPBlii 
#bfCo SJ^::^^{- io%:7:y'fiiT;/^crLr^A7K^^^^;fjp^^ g^M^^/^-e^fi&m ^ 

9/1 6/K ^V^-t: ^^cl^7^/^Ay/p«^/-/^ = 500/1) -e^fMi" -5 i J: ^) . 
^k-^i^ 1 (1. 14 g, iR^ 79%) ^#fc„ . 

APCI-MS m/z: 287 [M+H]*; >H-NMR (CDCI3) 6 (ppm) : 2.40 (s, 3H), 2.46 (s, 3H), 
6.50 (dd, J =1.8, 3.5 Hz. IH). 6.76 (d, J = 3. 6 Hz. IH). 7.31 (m. 3H), 7.50 
(in. 2H). 7.51 (dd, J = 1. 8. 3.8 Hz, IH). 
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mmm2 (it^m2) 

HJiS^J 1 lCfEm<^^^fe{c:SpDT. -C#f5tt-5^b-^#»A(80 mg, 0.27 

mmol), *5j;tJ«2- ( h ]) zf^/i^:^ i^ ^^V') t:°^ v^^-CMS mg, 0.401 mmoD/i^fj 'ft 

2 (61 mg. I\^m 76%) ^#fCo 
APCI-MS m/z: 299 [M-Hi]*; 'H-NMR (CDCI3) 6 (ppm) : 2.45 (s. 3H), 2.49 (s. 3H). 
7.25-7.39 (m. 3H), 7.50 (m, 2H). 8.55 (m, 2H), 9.29 (s, IH). 

^i£^!l 1 tCtfiS<^;^fe{c:lpDT. -fk-a-^^ A (70 mg. 0.23minol). iS^X^2- ih 
y ^ - /V) ^:^7:ii>'(0. 11 mL. 0. 35 mmoDd^P)!!::'^'^^ 3 (56 mg. IjX^ 

79%) ^mtCo 

APCI-MS m/z: 303 [M+H]^ ^H-NMR (000X3)6 (ppm): 2.40 (s. 3H). 2.47 (s, 3H). 
7.03 (dd. J = 3. 8, 5.1Hz. IH). 7.17 (dd, J = 1. 2, 3. 8 Hz. IH), 7.24-7.38 (m, 
3H), 7.42 (dd, J = 1.2. 5.1 Hz, IH). 7.50 (m, 2H). 

mmm4 iit^m4) 
0nm4izmm.<D:^mK'mcx^ mnmix^mht\.^it^mK{2.0Q g. 6.68 

mmol), ^X.XJ'3-^:^=^;V:^=7^^m{l.ll g, 13. 4 mmol);5^fj'fb^^4 (1. 84 g. 1|X 

m 91%) ^m^o 

APCI-MS m/z: 303 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 2.40 (s, 3H). 2.47 (s. 3H), 
7.27-7.38 (m. 4H), 7.45-7.50 (m, 4H). 



#%^j4{Ctatt(^:;^?£{C^CT. 1 tr#f>tbSik^#jA(20 mg, 0.067 

mmoI).*3j:t/l — (t e r t — >^ h :3r v';;{;/l'z}?r^/^) t»ct— /U— 2 -^^7 >'^(28. 2 
mg, 0. 134 mmoD/i^^^b'^i^S (11 mg. iCl^ 41%) ^#fCo 

FAB-MS m/z: 386 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 1.61 (s, 9H). 2.33 (s, 3H), 2.47 
(s. 3H), 6.20 (dd. J = 3. 3. 3. 5 Hz. IH). 6.58 (dd, J =1.6. 3. 4 Hz. IH), 7.26-7.38 
(m, 4H), 7.52 (m, 2H). 

^W!l6 (fb-a-^e) 



58 



^^m4:i^mm(D:^m^m\^x^ ^^m2X'ni^^^it^mB(8o mg, 0.20 

mmol). ^J:XJ^3-y/l^:tV3Z7ai=.;}^:^^l^m(57mg. 0. 41 nimol);ii^b'fk-a-#>6 (56 

mg. M67%)^#fCo 

FAB-MS m/z: 406 [M-H]"; 'H-NMR (CDCI3) 8 (ppm) : 2.48 (s, 3H), 2.95 (s. 3H). 4.11 
(dd, J = 6. 4, 14. 0 Hz, IH), 4. 70 (dd, J = 7. 3, 14. 2 Hz. IH), 5. 41 (t, J = 6. 9 
Hz. IH), 7.15 (m, IH). 7.29-7.52 (m, 8H). 

mmm? at^mi) 
^%m4:\z.wm.(o^mz.m'cx. mnm^xnhfi^it^mc^Ao mg, 0.092 

mmol), *5j;t^2-:7/U;rc3:7 3i;^/l'/}^^7>^(26mg, O.lSmaoDii^hit^m 7 
mg, HJJ^ 12%) ^#fCo 

APCI-MS m/z: 450 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 1.42 (s. 9H), 3.00 (s, 3H). 
4.12 (dd. J = 5. 4, 13.7 Hz, IH), 4.75 (dd, J = 8. 2, 13. 5 Hz, IH), 4.97 (dd. 
J -5. 3, 7. 9 Hz, IH). 7.12-7.48 (m, 8H), 7.75 (ddd, J = 1. 7, 7.6, 7. 6 Hz, IH). 

mMms (^b-a-4^8) 

(5.00g. 35. 7mmol)^DMF(75mL)tCl^j^?U. EDC- 
H C 1 (8. 21 g, 42. 8 mmol) , :*/Ux^>?:^^ t e r t - y'^Jl^ (5. 66 g, 42. 8 mmol) 
*3j;t;5 4-v^^^/L'T5: y t°y i^^^(436 mg, 3.57 mmol) ^iPx.. O'C—^^^-C 24 

^mmwvfc. Rjt^micTK^M:^^ mm^^/i-xmmi^s mmm^mQ^m7i<.xm 

<t«9. t e r t-:/^/W N* - (2-:7/W:^n^>^y>i'/W) :i{7/W<-^— h (6. 23 g. 
69%) 

APCI-MS m/z: 253 [M-H]"; 'H-NMR (CDCI3) 5 (PPn>) • 1.50 (s, 9H). 6.75 (br s. IH), 
7.15 (ddd, J =1.0, 8.4, 12.0 Hz, IH), 7.28 (ddd, J = 1. 0, 7.6, 7. 6 Hz. IH), 
7.52 (m, IH), 8.11 (ddd. J = 1. 8. 7.7, 7.7 Hz, IH), 8.37 (br d, J = 10.9 Hz, 
IH). 



59 



XS2 

±te.TMlX*^hin^ t e r t —y'^^/U N' - (2 — y/l':tv2^:^y^4/u) :fy 
/l-y^-^— h (8. 29 g, 32. 6 mmol) ^ T H F (166 mL) K^M n — y V (Lawesson' s) 
^^(13. 5 g, 33.3 mmoD^mPL. 45^:-^ 3. 2 B^fsl^^ bfeo d^^^X^mEET^m^ 

/l-*3/l)-eftM^'5wi:(Cj; t). t e r t-:^^/U N' - ( 2 - :7/b;r n 

;(7^w<;if— h (8. 13 g, M92%)^^ifco 
'H-NMR (CDCI3) 6 (ppm) : 1.53 (s, 9H). 7.12 (ddd, J= 1.0, 8.3. 12. 5 Hz, IH), 
7.25 (ra. IH), 7.46 (m, IH), 8.29 (ddd, J = 1. 8, 8.1, 8.1 Hz, IH), 9.21 (br 
s, IH), 10.44 (br s, IH). 

±ISX^2-e#e>tLfc t e r t — ^^^/W N' — (2 -y /l'^vt'f-:t^>y^4 /l^) 
;«7/W^-g'— h (8. 13 g, 30. 1 mmol) n p ^ > (180 mL) {^.^Ml^s h D 37 

^u:tumm (50 roL)^M:t. ^UX 2 mmmW\^f:io ^V^T*^j±T^ji^^W*L. 

(2-:7/^:rnf^^-<:/>/^/V) fcK7v'>'- M; :7/V:^ng^^4^(7.86 g, JtK^ 
92%) ?r#fCo 

2^ (^^/l';=^/l'7jN=/UT^ y) T-ir h:7r.iy ^'(l.OO g, 4. 69 mmoDSr^^i^/ 
— /U(30 mUt^^jUb. ±|EXa3T#e>ttfc (2-^7W:^n^:r-<>'y-r/l') t 
Ky v^^ • h y ^/i^:txn^mm.(l. 47 g, 5. 16 mmol) t:MK.. M^TX 8 BtPam^ 

(J^oP7}^/U.A/T-^? h^- = 30X1 -> IS/DT-W^i-^r ii^IJ: N- [5- 
(2 -:77U:^n 7^=/^) - 2-:7 2, 3-i:/tKn [1, 3, 4] 
v^T^— /W-2-^/W7<f^/V] p<i5':/^/^jJ^:/T5: K(l. 17 g, itK^ 68%) ^#fc„ 
'H-NMR (CDCI3) 5 (ppm): 2.91 (s, 3H), 3.73 (dd, J = 5. 6, 13. 8 Hz. IH), 3.86 (dd, 
J = 7. 7, 14.0 Hz. IH). 4.76 (dd. J = 5. 6. 7. 6 Hz. IH). 6.74 (s, IH), 7.06-7.19 
(m, 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7. 6 Hz, 
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IH). 

3->?t Kn [1, 3, 4] ^Tv^Ty-/V-2--r/^P<^/^] ?i l^P^/U^^l^T 
5 K (1. 17 g, 3. 19 mmol) ^ T H F (35 mL) K^M 4 - ^/UT ^ ^ f y v?i/ 
(585 rag, 4. 79 mmol) *5 J; t^:^-fkT-fe 5^/1- (0.340 mL, 4. 79 mmol) ^;!}n;t. 1 

?\yfi'7 Y-^ffy (^ on;j>/i'^/'p« ^y— /l^ = 50/1), ^V^-er7J-^ 

^®^C3-^ f.^'^^^_ (^ a □TjN/i^A/'T-fe: h y/i^ = 9/'l)-e)ftMi"'5^ 

-fb-a-^FS (762 mg, HX^ 59%) ^#fc:o 
ESI-MSm/z: 408 [M+H]*; 'H-NMR (CDCI3) 6 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H). 4.10 
(dd. J = 5.6. 14.2 Hz, IH), 4.71 (dd, J = 8. 1, 14. 0 Hz, IH), 5.20 (m, IH), 
7.10-7.36 (m, 2H), 7.39-7.46 (m, 6H), 7.83 (ddd, J = 1. 6, 7.6. 7. 6 Hz, IH). 

—%^\\MM (2. 7 mL, 45 mmol) ^THF (30 mL) tc^^b. 3 - h U /U-r ^^>iy 
fpj^Zfxi% K(l mol/L THF^?^. 30 mL. 30 mmol) ^ 0"C-CJST bfc=^. Ot:~ 
^MT 1 ^ram^LfCo Si^:?0!{^7K (5 x^)^M-k.fzML^ j®BET^$^^©*UfCo 
^(C. a${-7K(30mL). P Di^®?(3.40 g. 36 mmol) J; U^^^^tK^^ h y A 
(2.39 g, 28.5 mmol) ^*P;t. 70^T 4. 5 HtPfl^^ bfCo Ki^^^t^tSfP^^TK^-^ 

h y "J^atK^^^P;!. g^^^^/w-egfc^bfco 7KSt-20%i!t®!7K^^^Sr]!jn;tTm 

hy ^7AT'^^^b/Co ^T^^^g^L. S- [3-^^/U (^:^-<^i/^/V)] 
5^;^ ^ y 3 —/l-^ (5. 77 g, IR^ 85%) ?r#fc„ 

FAB-MS m/z: 227 [M+H]^ 'H-NMR (CDCI3) b (ppm): 2.39 (s, 3H), 4.27 (s, 2H), 7.30 
(m, IH), 7.38 (m, IH), 7.83 (m, 2H). 
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xa2 

(2.55 g, 11.3 mraol) tCTK (35 mL) *D<t U?7K^^li•:^ h V '>A(473 mg, 11.8 mmol) ^ 
M:t^mvrc^. t K^v^^'— 7K?Pi^(1.09 mL. 22.5 mmoD^APx.. O'C'C 2. 5 B# 

-^^/U (^:^-<>y'-r/W)] t K^i^:/(1. 19 g, I|5l^ 64%) ^#fCo 

APCI-MS m/z: 165 [M-H]"; ^H-NMR (CDCI3) 8 (ppm) : 2.35 (s, 3H). 5.01 (br s, 2H). 

7.29 (m, 2H), 7.46 (m, IH), 7.56 (m, IH), 8.75 (br s. IH). 

^^/l^ (^:^^i/yV/V)] t K^v^>'(59 mg, 0. 36 mmol) jo j; t)^ 2 - (^^/U><. 
y^;j^^/^T^y) T± h :7 ^ / (84 mg. 0.40 mmol) }e)>p5'fl:'a'% 9 (55 mg, 
38%. 2X^)^#fco 

APCI-MS m/z: 402 [M-H]"; 'H-NMR (CDCI3) 6 (ppm): 2.38 (s, 3H). 2.49 (s. 3H). 
2.94 (s, 3H). 4.11 (dd, J = 6. 2. 13. 9 Hz. IH), 4.70 (dd. J = 7. 3, 13. 9 Hz, 
IH), 5.43 (m, IH), 7.24-7.40 (m, 7H), 7.44 (m. 2H). 

mmmi o ut^mi o) 

xai 

S - /I^) V —/l-m (2. 00 g, 9. 42 ramol) ^tK (20 mL) [cM 

7i<~mit')- h V ^M.(396 rag, 9.89 tmol)^1]U^mM\^tlo # fetLfc^^Sl-x 
t 7K?P^ (0. 914 mL, 18. 8 mraol) ^ Ot:T-MT $ e> O'C'e 2 ^mm: 

;r-< ^ y^-r /v-t k ^ (469 mg, i^m 33%) ^#fCo 

APCI-MS m/z: 151 [M-H]"; 'H-NMR (CDCI3) 6 (ppm): 5.01 (br s. 2H). 7.27-7. 52 (m. 

3H), 7.71 (m. IH). 8.02 (m. IH). 8.72 (br s. IH). 

Xa2*5j;t)?3 

mmm8(7)x.u4ioxU5(D:^miz.mcx^ k7v^>'(26 mg. 
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0. ITmmol). 2— (.^ '^/\^:^;V:^=^;VT K J) T-fe: h 7 ^ y :>^(73 mg, 0. 34 mmol) 
*5i:TJ«^&'fkT-fe^yK0.0094 mL, 0. 13 nimol);6^^> 'fb'a'^J 1 0 (20 mg. JDl^ 31%. 2 

ESI-MSm/z: 390 [M+H]*: ^H-NMR (CDCI3) 6 (ppm) : 2.50 (s, 3H). 2.96 (s, 3H). 4. 12 
(dd, J = 6.1, 13.9 Hz, IH), 4.71 (dd. J = 7. 4, 14. 0 Hz. IH), 5.34 (dd. J = 
6.3. 6.6 Hz, IH). 7.29-7.49 (m, 8H), 7.65 (m, 2H). 

mMm 1 1 {it^m 1 1 ) 

^J£«^J8<DXm4*5j;t;?5{c:iS«t<D:fe-^t;i2pCT. ^;t^i/i/-r/^t Yyi^i^ 

(44 mg, 0. 29 mmol) , 2 — (^ ^ y)T-^ Vy zji y (124 mg. 0. 582 

mmol) *5 J: t/it'fbtV^n-Y/U' (0.0187 raL, 0.152 mmol) /i^ e>'fb'^#» 1 1 (19 mg, 1|X 
#15%. 2Xm)^#fc„ 

APCI-MS m/z: 432 [M+H]*; 'H-NMR (CDCI3) 6 (ppm) : 1.43 (s, 9H), 2.97 (s, 3H), 
4.14 (dd, J = 5. 5, 13.6 Hz, IH), 4.75 (dd, J = 8. 1. 13. 7 Hz. IH), 5.01 (dd, 
J = 5. 8. 7.8 Hz, IH), 7.28-7.50 (m, 8H), 7.65 (m. 2H). 

mmmi 2 ut^mi 2) 

^^i^ll-^^hiV^it-^^A (50 mg. 0. 17mmol)^ h/U^:/(1.5mL)tc:^j§?b, 
7ai^/^T-fe^l/^(0.092mL, 0.84 mmol), h !) ^^/l^T 5: (0. 17 mL. 0.84 mmol), 
-J^ut2\f:;t, (hV yzi:i=^/U7i^^y^>^) /■?^v?r>j:,(5.9 mg, 0.0084 mmol) *5 J; 
XJ^B ^itm(6. 4 mg. 0. 033 mol) ^Mx.. ^m#H^T. ^i&T* 2. 8 ^mmW bfCo 

^ - (,^^^:y/mk=^^?^^ = 5/1) T-ffiM-r-S Z.h\Z.ii'0. it^m l 2 (39 mg, 
1|X# 72%) ^mfdo 

APCI-MS m/z: 321 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.37 (s, 3H). 2.46 (s, 3H). 
7.26-7.42 (m, 6H). 7.48-7.56 (m, 4H). 

mmm 1 3 at^^ 1 3 ) 



63 



mmol), *5j:U^l-i^^^/VT^y-2-:rnh''^^(0. 126mL. 1. 17 mmol) ;6^f>'ft:'^ 

1 3 (50 mg, KX^ 70%) ^^tio 
APCI-MS m/z: 302 [M+H]^ 'H-NMR (CDCI3) 6 (ppm) : 2.32 (s, 3H), 2.33 (s, 6H). 

2.41 (s. 3H), 3.48 (s. 2H), 7.24-7.38 (ra, 3H), 7.44 (m. 2H). 

mmmi 4 at^mi 4) 
mmmi 2i^mm(^:^m^m\:^x. ^nmix-^hn^it-B-^Ado mg, 0.23 

mmol), ioJ:tJ?^^/^^o/NV^:aiS/Uai>- 7^/1^ (0.099 mL. 1.2 tmol) hit-^^ 1 4 
(51 mg. M75%)^#fc:o 

APCI-MS m/z: 289 [M+H]*; 'H-NMR (CDCI3) 5 (ppm) : 2.40 (s, 3H), 2.42 (s, 3H). 

3.42 (s, 3H), 4.29 (s, 2H), 7.27-7.38 (m, 3H), 7.44 (m, 2H). 

mmm i 5 at^m 1 5 ) 
mmmi 2{^td.m(D:^m^m\:'X. ^^nmixnhfi^it^mj^m mg. 0.27 

mmol), 4o J;t/:7°i3^-?/^^V^T/^=i— /^(0.078mL. 1. 3 mmol) ^i^^'fk-^^? 1 5 (34 mg, 
IR^ 46%) ^#fCo 

FAB-MS m/z: 275 [M+H]*; ^H-NMR (CDCI3) 5 (ppm): 2.34 (s, 3H), 2.42 (s. 3H), 2.51 
(m, IH). 4.36 (d, J = 5. 6 Hz, 2H), 7.26-7.39 (m. 3H). 7.45 (ra, 2H). 

mmm i e ^t^m i e ) 
mmm i 2 \z.uwL(o-:fjmz.m ct. 1 xmhfi^i\L^mA (so mg, 0. 27 

ramol), *5j;r/3, 3 - v?^ ^/U- 1 -:;^^^^(0. 314 mL, 2. 55 mmol) jd^^-fb-a^^J 1 
6 (65 mg, W 81%) ^#fCo 

FAB-MS m/z: 301 [M+H]"; ^H-NMR (CDCI3) 6 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2.40 
(s, 3H), 7.23-7.43 (m, 3H). 7.46 (m. 2H). 

mMm 1 7 iit^m 1 7 ) 

1 2 (CtBm<^);^&{cSp DT. ##«SJ 1 T'#^ix6'fk-a-#JA (80 mg. 0. 27 
mmol), -'^df v'^^ (0.307 mL, 2.67 m&oD-h^hit't^ 1 7(46 mg. 

57%) ^#fc. 

APCI-MS m/z: 301 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 0. 93 (t, J = 7. 2 Hz, 3H). 1. 44 
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(m. 2H). 1.56 (m, 2H), 2.32 (s, 3H), 2.40 (s, 3H). 2.41 (t, J = 6. 9 Hz, 2H), 
7.23-7.37 (m. 3H), 7.44 (m, 2H). 

mmm i s at^m i s ) 

MMmi 2t;i|S«o;^ifetc:ipCT. ^^mix-nhti^it^^A(.80 mg, 0.27 
mmol), *5j;t;«3 -v-^ — 1 -^p t°:x(0. 349 mL, 2. 67 nmol) ^O^fj'fk'^ 

1 8 (62 mg, urn 71%) ^#fCo 
APCI-MS m/z: 327 [M+H]^; 'H-NMR (CDCI3) 6 (ppm) : 1.27 (m, 2H), 1.59 (m, 4H), 
1-81 (m, 2H), 2.11 (m, IH), 2.32 (s, 3H), 2.40 (s. 3H), 2.41 (d, J = 6. 3 Hz, 
2H), 7.23-7.37 (m, 3H), 7.44 (m, 2H). 

m^m 1 9 (it^^ 1 9 ) 
mmmi 2icm^(D:ijm^m\::^x. ^^mixmh^^it^mA{%o mg, 0.27 

mmol), *5j:t;f5— 1 -^5^ (0. 348 mL, 2. 67 mmol) d^^-fb-S-^J 1 9(45 

mg. JlX^ 53%) ^ttfCo 

FAB-MS m/z: 315 [M+H]"; ^H-NMR (CDCI3) 6 (ppm): 0.91 (d, J = 6. 6 Hz, 6H), 1.49 
(dd, J = 7.2, 14.5 Hz, 2H). 1.69 (m, IH), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 
(t, J = 7. 5 Hz, 2H), 7.24-7.38 (m. 3H), 7.44 (m, 2H). 

mMm2o (-fb-a-^ao) 
mmm i 2 \z.um(oi3m\z.m ex. 2 xnhi^h^^\:,^mB (40 mg, 0. 10 

mmol), *5j;t;?3. 3 - v?^ ^/V- 1 - >^f^>'(0. 126 raL, 1. 02 mmol) ^i^e^^k-g^^I 2 
0 (5. 1 mg, 13%) ^#fCo 

FAB-MS m/z: 394 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 1.29 (s. 9H), 2.40 (s, 3H), 3.00 
(s, 3H), 4.02 (dd, J = 5. 7, 14. 0 Hz, IH), 4.66 (dd, J = 7. 9, 13. 9 Hz, IH), 
5.11 (t, J = 6. 3 Hz, IH), 7.26-7.42 (m, 5H). 

mmm 2 1 {\t^m 2 1 ) 
mmm 1 2 \z.mm(o:^m\zim cr. ^nm 3 x-mhfh^it^mc (40 mg, 0. 092 

mmol), *5j:rj«3, 3 - v^^ ^/W- 1 -y^>'(0. 113 mL, 0. 920 mmol) Pj'fb'^^ 
2 1 (21 mg. JIX^ 52%) ^mt^o 



65 



FAB-MS m/z: 436 [M+H]^ 'H-NMR (CDCI3) 5 (ppm) : 1.30 (s. 9H), 1.34 (s. 9H). 3.01 
(s, 3H), 4.02 (dd, J = 5.4, 13.6 Hz, IH), 4.69 (dd. J = 8. 3, 13.6 Hz. IH), 
4.92 (m. IH), 7.26-7.37 (m. 5H). 

mmm 2 2 i^t^m 3 5 ) 

:^'ft:^(17. 1 g, 76. 5 mniol) h=^h]) /W(225 mL) {Z^M Ot:-^^?^^ t 

e r t-:/^yU(12. 1 mL. 102 mmol) ^;!jP;tfc„ lO^mmWl^f^^^ WOO 3/0 
5 1 8 5 4-^izum(o:^mKmoX'^hinti3 -T^'^/V- 5 -T ^ y - 
2, 3-i^t Kn-2-7«f^/l'- 2->^3i-/U- 1, 3, 4 -^Tv'T :/—/Kl5. 0 

g. 63.8rranoi)^;(jpx.. ox:—mm.x^ 4. 8 mr^mwvtio RitMizTK^iJu^. mm^ 

= 8/1 e/D-^-ffl^-r^^itcj; 19. 3-T-fe^/u— 5-^" 
ci^-2, 3-i^t Kn-2-p<f^/l^-2-7^=/^- 1, 3, 4-^Tv?ry — 
/K15.4 g, 81%) ^#fCo 

FAB-MS m/z: 299 [M+H]"; 'H-NMR (CDCI3) 6 (ppm): 2.29 (s. 3H), 2.44 (s, 3H), 7.32 

(m. 3H), 7.46 (m, 2H). 

TM2 

±fE-T?#f)tLfc3 -Tir^/U— 5 — >^n^- 2, 3— v^t Ko — 2-^^/U- 
2-y 3, 4 -^Tv^ry'— /^(2.00g, 6.68mmol)^ h/kai:x(40raL) 

t-^^b. di'^./W) >?>X(2.92mL. 9. 99 mol):}o h ^ :3f-;;c. ( f> 

y :7 :t ^i^/i^/Jn >^ ^ ^) ^ A (o. 384 g, o. 332 mmoi) loo'c-e 7 

6/4, ^^^T♦n — ^:3r1^>/@^®?^^/^ = 96/4) trmMi- -5 ^ i: tCj; . 'fl^-a^^ 
3 5 (1. 14 g, ICZ^ 69%) ^#fCo 
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APCI-MS m/z: 247 [M+H]*; ^H-NMR (CDClg) 6 (ppm) : 2.33 (s, 3H), 2.41 (s, 3H). 
5.45 (d, J =17. 5 Hz, IH), 5.65 (d, J = 10. 7 Hz. IH), 6.63 (dd, J = 10. 9, 17.5 
Hz, IH). 7.30 (m. 3H). 7.44 (m, 2H). 

mmm 2 3 at^m 3 e ) 

Kn- 2 -^^/l— 2 1 , 3, 4 -^rS^T^/— /l^ClOO mg. 0.334 
ramol)^ h/^^:/(3mL)(C^^?b. h V 1 -^i^ b ^^S^iX t^^/W) >?.X(0. 169 mL, 

0.501 iiimol)*3j;T^:^'fbbf;^ ( h U /W/f^X y<=7i^^J^(l2mg, 0.017 

nunoDtrin^. lOOrT* 2 bfc„ Sii&t^tC 5%:7 ^/-fbT:/^-'^ AtK^?^^ 

m:^. g^M^^/W-ettWUfc^. ^aS^-2 raol/L:^^(10 mL)^;!jPx.. ^S.-C80 

w^Txmmvtz.o mm^^^mmi^ ^2-^ }^ ^^^^ ^ ^(n-^^^^y^m^a^^ 

}V = 3/U^v^-e^^^^/j^/^A/^ iJ'/— = 300/1) -Cffi^-r-S <k J: 9 . 

3 6 (74 mg, 84%) ^#fCo 

FAB-MS m/z: 263 [M+H]"; ^H-NMR (CDCI3) 6 (ppm) : 2.39 (s, 3H), 2.41 (s, 3H), 2.55 
(s. 3H), 7.25-7.45 (m, 5H). 

2 4 ({k-^^j 3 7 ) 

2 2 ■e#?>nfc>fb'a'ife 3 5 (53 mg, 0. 21 mniol)*5j;TJ« 7^/^-1' ^ K(31 mg, 
0.21 mmoD^DMSO (0.4 mDtJl^^ib. -:h h y h ^ K (0. 029 mL. 28% 

^ y -/l/^^^) ^;?]P ;t . ^ia-r 18 0#PH^Jg# bfCo ^ h y A ^ b K (0. 82 mL, 
28%p<i5'/-/W'^M)^JPx.. ^^a-e$e){c: 46^rBl^#bfc^. tK^JIJP:^. g^^:i^ 

= 2/1) -effiMt-S i: ici j; . W^-^^ 3 7 (23 mg, W 27%) ^#fc:o 

ESI-MSm/z: 394 [M+H]"; 'H-NMR (CDCI3) 5 (ppm): 2.09 (s, 3H), 2.35 (s. 3H), 2.88 

(ra. 2H). 4.04 (t. J = 6. 9 Hz. 2H), 7.19-7.45 (m, 5H). 7.69-7.82 (ra. 2H), 
7.83-7.94 (m. 2H). 
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mmm 2 5 at-^m 3 s ) 

MM^l 2 4 X'^^hthtzit^!^ 3 7 (15 mg, 0. 038 mmol) j — /U(0. 6 mL) \Z. 

^^b. t i/^^— 7KfP4^(0. 006 niL, 0. 1 mmol) ^AP^. eO^Cl? 2. 5 ^WiW^X^ 

h^9:7^ — {^ux2 :^/uj>,X;< ^ J —?v = 6/1) T^fii^-f-S ^1 t;i J: "9 . {c^m 

3 8 (5. 0 mg, iDi^ 50%) ^#fCo 

ESI-MSm/z: 264 [M+H]^ ^H-NMR (CD3OD) 6 (ppm) : 2.30 (s. 3H), 2.37 (s, 3H), 2.71 
(t, J = 6.9 Hz, 2H), 3.04 (t, J = 6. 9 Hz, 2H), 7.23-7.54 (m. 5H). 

mMm2 6 ab^#j3 9) 

^Ji^iJ 2 2 -e# ^ tb^c-fb-^^J 3 5 (30 mg, 0. 12 mmol) ^ T H F (0. 4 raL) 
70%^5^/UT ^ >'7K^^^^(0. 197 mL) ^IBtl^ ^i!g.T- 18. 5 ^r^, ^VnT' 60"C-t? 8. 5 

n n /jN/UA/pJ ^ J = 9/1) •^mMi't^ it^H^ 3 9 (2. 4 mg, HX 

^7%)^#fCo 

ESI-MS m/z: 292 [M+H]*; ^H-NMR (DMSO-dg) 5 (ppm) : 1. 01 (t, J = 7. 1 Hz, 3H), 2. 21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 
7.1 Hz, 2H), 7.19-7.45 (m, 5H). 

mmm2 ? o) 

2 2 •^'^hflfz.it^m 3 5 (34 mg, 0. 14 mmol) *5 J; t)?^ ^ :x;^/W7Jn :/T 5 
K (26 mg. 0. 27 mmol) ^ DM F (0. 5 mL) \Z.mM 7k*'fb-:^ W ^ J^{11 m, 0. 28 
mmol, 60%?fttt) ^M^. ^OX^X^ 3. 5 B#K»# Lfci„ RJS:?K{3:7K*5 j;!)? 1 moI/L 

:3^i^>-/g^^a^^/u = i/2)xmmrr^:Lt\^^^^ ^fb-a-^^ 4 o (15 mg, 

31%)Sr#fc:„ 

ESI-MS m/z: 340 [M-H]"; 'H-NMR (CDCI3) 6 (ppm): 2.31 (s, 3H), 2.40 (s. 3H), 2.74 
(t, J = 6. 3 Hz. 2H), 2.96 (s, 3H), 3.46 (dt, J = 6. 3, 6. 3 Hz, 2H), 4.83 (brt. 
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J = 6.0 Hz, IH), 7.25-7.46 (m, 5H). 

mmm2 s nt^tmA d 

MW\2 2 -t?#^tLfC'fk-a'4^3 5 (823 mg, 3.34 mniol)^l:°y v?>(10 mL)*5j:U^ 

M:^ y ^7 A (1. 06 g, 6. 71 nunol) ^ 10 r9^:d^ttT;?JDxfc„ V ^^X50 mL) 

^M^. O'CT*^ bf- 20 ^r«m#bfcm^ 10%M^-:>- h y '^'ATK^^^iSj;!;? 20% 

TkmM'f- h V ^7 AT-^j^u. m&TxmmvtCo ^sfcv^-e. ats^i^iJ' n n ^ ^^(20 

mL) *5 J; t;? p« / — /U (20mL) O^g-g-^^f:!^^ b . ( h y p< ^/U v- y /V) v?T ^ ^ 
>'(6.0mL. 12 mmol, 2. 0 mol/L O n — ^^-y-^/^^g) ^;!jP;t, ^^atr 40 ^Pb^^^ 

n^^/uA/^iS'y— = 50/1), ^v^T^ b>/^:7>f — (n-^ 

def - ^///g^^oi^^/^ = 1/1) TliS^-r ^ r i J: «9 . 'fk-a-^^ 4 1 (75 mg, 8%) 

ESI-MSm/z: 279 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.39 (s, 3H), 2.43 (s, 3H). 3.92 
(s, 3H), 7.27-7.50 (m, 5H). 

mMm2 9 iit^^4 2) 

MMM 2 8 X^htlfci[^^^4 1 (63 mg, 0. 23 mmol) / — /U(2 mL) jo 

Ti^il mDcDm-^mmi^^MV. 7i<im^tV^^J^(54 mg, 2. 3 mmoD^^P^, ^Ml? 

yy^ tvwni— x/ut? h y v^h v-r-s w ^ ic: j; 9 . 2 (23 

mg, m^m 38%) ^ntio 

ESI-MSm/z: 263 [M-H]": 'H-NMR (CDCI3) 5 (PPm) ^ 2.40 (s, 3H). 2.45 (s, 3H), 6.92 
(br, IH). 7.26-7.51 (m, 5H). 

mmm 3 0 ut^!^ 4 3 ) 

MMm 2 9 X^h^fcit^^ 4 2 (6. 0 mg, 0. 023 mmol) ^DMF (0. 5 mL) iC^M 
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b^Ot:-eEDC-HC 1 (5.2mg. 0. 028namol)*5j;ZJ«HOB t -HaOC^ 2mg, 0.027 
mmol) iSr^OXL. Ot^T' 20 ^mmW Ufc, d^\^^X\ 50% v?^ f^yUT ^ VtK^?^ (0. 004 mL) 

^;tjpx.. m^x^ 9 ^mmw intern. Rjtm^mmTxmmi.fc. m&^':>^wmm^ 

\t^m 4 3 (3. 0 mg, W 45%) ^#fc„ 

APCI-MS m/z : 292 [M+H]*; ^H-NMR (CDCl,) 6 (ppm) : 2.31 (s, 3H). 2.41 (s, 3H). 
3.10 (s. 3H), 3.39 (s. 3H), 7.24-7.48 (m, 5H). 

mmm i nt-^mA 4) 

MMmS OJe:|B«t<D;^fetC!pCT. it-^mA: 2(33 mg, 0.13 nunol), EDC • 
HC 1 (29 rag, 0.15 mmol), HOB t • H20 (23 mg, 0. 15 mmol)4oj;t)? 
t e r t —-f^iVT ^ >'(0.020niL, 0. 19 mmol);i^P>, WL-^^aA 4 (19 mg, 11X^48%) 

ESI-MSm/z: 320 [M+H]"; 'H-NMR (CDCI3) 6 (ppm): 1.44 (s, 9H), 2.33 (s, 3H), 2.41 
(s, 3H), 6.43 (brs. IH), 7.25-7.41 (m. 3H), 7.46 (d, J = 7. 3 Hz, 2H). 

■mmz 2 (it^m4 5) 

mmms 0(;ilB^(D;^jfet;iSpCT. it-^m^ 2 (16 rag, 0.061 mmol). EDC • 
HC 1 (15 mg, 0.078 mmol). HOB t • H20(12 mg, 0.078 mmol) *3 J; t;° d ]} 
v^^' (0.008 mL, 0.1 xmoDt^h^ 4 5(11 mg, J|X^ 59%) ^#fCo 

APCI-MS m/z: 318 [M+H]*; 'H-NMR (CDCI3) 5 (ppm): 1.93 (m, 2H), 2.02 (m, 2H), 
2.32 (s, 3H). 2.41 (s, 3H), 3.62 (t. J = 6. 8 Hz, 2H), 3.89 (t, J = 6. 8 Hz, 
2H), 7.23-7.50 (m, 5H). 

xm 1 

N- t e r t h^i^:fyjUy^=-/l^i!f V iyi^ilO.O g. 57.1 mmol) ^THF (100 
mOizmmi^. ^fiX'CD I (14.3 g. 59.0 mmol)^;tJB;t. 30 ^m^Wl^fZo RJt^ 
m^N, O - v^^ t K n :5r v'/U-T 5: l^mm^ (6. 2 g, 64. 0 mmol) x. . 
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h=ar->^^/V;^/W^^^/U) t e r t — ^^/U^;:?. 

■7^/1^ (9. 55 g, 77%) ^#fco 

APCI-MS m/z: 218 [M+H]^ 

±IEX^ 1 -e#^ti^fc [(^ h^v'p«^/^;^7/w-?^^/^) >t-^/u2 :^/]^^<^>^ 
t e r t -y^'^/U^XT^/l^O. 55g, 43. 8 nunol) ^THF (300 mL) (C^jjj? -12°C 
-e^ y:7^t3 tV^-v'^;^v-»> C2 y K<^ 2.0 mol/L THF^?^(18.4 mL, 36.8 

2.0 mol/L THF^^^(2L 3 mL, 42. 7 mmol) ^^JPx.. ^fi.T' 3 B^r^l*^ L/c„ Hf& 
^^t^M (5.6 mL)^;!JD;t. igJET. ^^K^W^UfCo a$(C7K^An;t. i^®?^^ 

gl^oi^/^ = 6/1 4/l)T'iWML. {2-^^y-2.-y :^=^}V=x^^;V) 
^^^l^'m. t e r t -^^f^/U-^^T^/KS.gS g. JR^ 39%) ^#;^c„ 
APCI-MS m/z: 235 [M+H]*. 

2-'y —iyjV/<%:y^ t e r t -^'^/I^^;^ 7^/1^(2. 20g, 9.36 

mmol) i^MM 1 8(75X^3 -e#^tl.fc: ( 2 - :7/b:^o t K^i^ 

• h y :7/U;t-t2g|^:^(4.21 g, 14. 8 mmol) ;6^e> [5- {2. --y fVHtXi-y a^—fV) 
-2.--y =cz=.,V-2, 3-v?tKo[l, 3. 4] ^Tv?T)/-/l— 2 — T/V^^ 
/W] ;^7/W^5:v^ t e r t - 7' ^7^^;?^ -7^/^(1. 63 g, 45%) ^#fCo 

APCI-MS m/z: 388 [M+H]^ 
X^4 

^»j8<DX^5tc:|5«^(D;^fe{c5iCT. ±tEXa3 -e#e>;n.fc [5- (2->' 
/U;t-n:7^:^/^) - 2 - 37 2 , 3-v^tKci [1, 3, 4]^T-^Ty— 
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/U-2 — r/U^^/^] :fy/l'y<^:^^ t e r t 7^/1^(1. 36g, 3.51 
iDinol);6^e>{b'^#>4 6 (0.43 g. lIX^ 28%) Sr#fc„ 

APCI-MS m/z 430 [M+H]^: 'H-NMR (270 MHz, CDCI3) 5 (PPm) : 1.40 (s, 9H), 2.51 (s, 
3H), 4.14 (dd. J = 6.1. 14.8 Hz. IH). 4.68 (dd. J = 6. 7. 14. 8 Hz. IH). 5.42 
(m. IH). 7.07-7.45 (m. 8H). 7.79 (ddd. J = 0. 9. 7.2, 7. 4 Hz. IH). 

mmms4 (it^m4 ?) 

MMm 3 3 -e#6>ttfc'fb'a'#J4 6 (0. 330 g. 0. 768 mmol) ^ 4 mol/L :^ib7K^- 
(0. 28 g, 100%) ^#fc„ 

APCI-MS m/z: 330 [M+H]^ >H-NMR (270 MHz. CDCI3) 6 (ppm) : 2.53 (s, 3H). 3.83 
(d. J= 14.3 Hz IH). 4.60 (d, J= 14. 3 Hz. IH). 7.04-7.18 (m. 2H). 7.28-7.45 
(ra. 6H), 7.87 (ddd, J = 1. 6, 7.6. 7.6 Hz. IH), 8.93 (br s, 2H) . 
mMmZ 5 iit^^4 8) 

3 4 X-'^htltcit^^ 4 7 (169 mg, 0. 462 mmol) ^1^^ ti u ^ ^ 1^(5 mL) 
i^^Ml^. ^jfiT-h y ^^/U-T^ V(322 mL, 2.31 mmol) jo J;l>':^^b 2 - cr a 
5^/U;^/l^/jNc:^/K0.097mL, 0. 924 mmol) ^AP;t. 30 ^PbI^^ LfCo ^Jt^m^T^iS m 

{^^^:y/mm=^^J\^ = 3/2)-XrM^L. 8 (186 mg. J|X^ 96%) ^# 

APCI-MS m/z: 420 [M+H]^ ^H-NMR (270 MHz. CDCI3) 8 (ppm): 2.50 (s. 3H), 3.98 
(dd. J = 5. 5, 13. 9 Hz. IH), 4. 58 (dd. J = 7. 6. 13. 9 Hz, IH). 5. 92 (d. J = 9. 9 
Hz. IH). 6.27 (d. J =16. 7 Hz. IH). 6.53 (dd , J = 9. 9. 16. 7 Hz. IH). 7.09-7.49 
(m. 8H), 7.83 (dd. J = 1. 8, 7.8 Hz. IH). 

mnm 3 e (^t^^ 49) 

MMm 3 5 X?# ^tLfcfb-a-^I 4 8 (120 mg, 0. 286 mmol) ^ 7 mol/L T >^~T 
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5 w ^ ct . -fb-g-ife 4 9 (89 mg. JlX^ 72%) ^#/Co 
APCI-MS m/z: 437 [M+H]". 

mMmz 7 (^fb-a-^s 0) 

^JS-BH) 3 5 X^htltii[:.^m4 8 (78. 3 mg, 0. 187 mmol) h ]) /l^ (3 

mL) IZL^mi^. ^UXi^yi ^/l^T ^ ^ • mmm.(7e. O mg, 0. 933 mmol) ^M^^ 

(iS' a n ^Js/I^Jn/^ ^ y — = 6/1) t^ffiMU. it^ms 0(79 mg, IR^ 91%)^ 

APCI-MS m/z: 465 [M+H]^ NMR (270 MHz, CDCI3) 8 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H). 3.17 (m, 2H), 4.14 (d, J= 13. 7 Hz. IH), 4.65 (d, J 
= 13.7 Hz, IH), 7.08-7.47 (m. 8H), 7.83 (ddd, J = 1. 8. 7.6, 7.6 Hz. IH). 

mmmss {it-^m^ d 

^JS^il 3 5 X^htlfcit^a^ 4 8 (108 mg, 0. 257 mmol) ^T-fe h = h y /VO mL) 
lZ.mMl^s ^^a-Cv-i^ n-T'n kVUT ^ XO. 090 mL, 1. 3 mmol) ^M^. ^M.X 10 

xiit^fVJ^/ = 9/l)T*iWMb. it^m5 1 (87 mg, 67%) ^#^^0 

APCI-MS m/z: 477 [M+H]* 

MMm 3 9 iit-^m 5 2 ) 

3 8 X^htltc^t^^ 5 1 (87. 4 mg, 0. 183 mmol) ^1, 
i5'^^(3mL) ^g1f^(0.5mL) O^-a^^Mt-^^?!^. T-fe bT/UT^'t: K(0.030mL, 0.55 

mmol)4oJ;U^ h y Tir h =^ i/TK^^b^i^ "^^^ h y '>i^(0. 194 g. 0.915 mmol)^;?]PxL, 
^ta-e 2 B#rB^^# UfCo ^l-. RltM\^7K (5 mL) ^;!jPx.. a n 7i^/^AT*ttl±l b 

9X1) xmm-r^ :Lti^x^^ it-^m 5 2 (56 mg, Jtx^ 6i%) ^m^o 
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APCI-MS m/z: 505 [M+H]^; 'H-NMR (270 MHz, CDCI3) 5 (ppm) : 0.45 (m. 4H). 1.04 
(t, J = 7. 2 Hz, 3H), 1.71 (m, IH), 2.50 (s, 3H), 2.63 (m, 2H). 3.10 (m, 2H), 
3. 24 (ra, 2H), 4. 11 (dd. J = 6. 1, 13. 9Hz, IH), 4. 63 (dd, J = 7. 2, 13. 9 Hz, IH), 
5.59 (t, J = 7. 2 Hz, IH), 7.08-7.47 (m, 8H), 7.83 (ddd, J = 1. 8. 7.6. 7. 6 Hz, 
IH). 

mmm 4 0 (.it^ms 3) 

MMM 3 5 X-^^rhtlt:iit-a-^4 8 (87. 0 rag. 0. 176 mraol) ^Tir hi) yL'(2 mL) 
t}^^ /—/l-(.2ioL)<Dmi^mmi^mM\^. 2-T^/^^>'5^:r— /K200mg, 1.76 

mmol) jo J; xj^mu^m:^m'r hv ^ j>^7^mm. (2 mo x. . mmx- 2 nmm.w u fco 
x-m^x^fzL'ik. ^.Tmrn-r h v ^j>^-c^m\^. meet, mm^m^i^tco 

Si^M^n-^ ^^/^:7^ — (>57acz/i^/^J^/'p<^5^y— = eXDr-mMir^ ^ t 
iZ.X'O. it^m 5 3 (45 mg. W 45%) ^#fCo 

APCI-MS m/z: 497 [M+H]*; ^H-NMR (270 MHz, CDCI3) 6 (ppm): 2.50 (s, 3H), 
2.76-2.98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J= 14. 2 Hz, IH), 4.69 (d, J 
= 14.2 Hz, IH), 5.61 (br s, IH), 7.08-7.47 (m, 8H), 7.83 (ddd. J - 1. 8, 7.7, 
7. 7 Hz, IH). 

mmm 4 1 (it^m5 4) 

MM^ 3 4 tbtltcit^^ 4 7 (149 mg, 0. 409 mmol) ^ DM F (5 mL) i^MM 
N- t e r t - Zf h ^iy:tf /U:^=./U^' ]} i/X208 mg, 1. 19 mmol), EDC • HC 
1 (171 mg, 1.10 mmol)joJ;t)?HOB t • H20 (282 mg, 1.84 mmol)^;!jPx.. ^M. 

^UfCo^^^i^-Sl^JliJ^n-^ — (--=3ff-://@^^^^/U = 1/1)T*» 

Wr^^ r ,1: ct . i\L'^m 5 4 (144 mg, 73%) ^#Ac„ 

APCI-MS m/z: 487 [M+H]^ ^H-NMR (270 MHz. CDCI3) 6 (ppm): 1.39 (s, 9H), 2.53 
(s, 3H), 3.70 (d, J = 5. 8 Hz, 2H). 4.23 (dd, J = 4. 8, 14. 8 Hz, IH), 4.85 (dd. 
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J = 7.1. 14.8 Hz, IH). 4.97 (m, IH), 7.07-7.46 (m, 8H). 7.79 (ddd, J = 1. 6, 
7.7. 7.7 Hz, IH). 

mmm4 2 (it^m5 5) 

1 V^htlfcit-^I^S 4 (109 mg, 0.224 mmol) ^ 4 mol/L i^^bzK^- 

@^M^^/i'^?K(2 mL) ic^m mux- 30 uyto ubet. ^m^^^ 
^i^-r y tv^zn-T^/PT' y ^ y —r^ :iti^x^. it-^n^ 5 5 (43 mg. 

JiX^ 46%) 

APCI-MS m/z: 387 [M+H]*; 'H-NMR (270 MHz, CDCI3) 6 (ppm) : 2.27 (s. 3H), 3.83 

(m. 2H), 4.20 (dd, J = 6. 2, 14.0 Hz. IH). 4.78 (dd. J = 5. 6, 14.0 Hz, IH), 

4.97 (in. IH), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1. 6. 7.7. 7. 7 Hz. IH), 8.43 
(m, 2H). 

mmm 4 3 at^m 5 e ) 

3 4 X'i%hfhf^it^mA 7 (153 mg, 0. 418 ramol) ^v^iJ^ n n ^ ^ X4 mL) 
(-^A¥ b. t;°yv?>- (0.079 mL, 0. 92 mmol) jocfcU^p h o n n zJs/U 

(101 mg, 0.502 mmoD^iPx.. ^fiT* 1 B#^m#U^o ^t-x S^SiSJ-7k 

(5mL)^;?jDxL. ^DC7}^/^AT'ttmu:feo ^a®^^fP^lg7K-C?5feTtUfcm. 

(205 mg. 100%) ^#/c:o 

APCI-MS m/z: 495 [M+H]^ 

mMm^ 4 iit^m^ 7) 

4 3 T# ^fLtiit^m 5 6 (96. 0 mg. 0. 194 mmol) ^ v^tJ^ cr n p< ^ >' (2 mL) 

\Z.^m\^. N, N-v^p<^/l-rn^l/>-v?T? X107 mg, 0. 971 mmol) ^^JP;t, ^tg. 

n n ;Jx/l. y -/U = 9/1) Xi^mrT^ ^t\Z.X^^ it^m 5 7 (12. 2 mg. 

IjX^ 14%) ^ntzo 

APCI-MS ra/z: 444 [M+H]"; 'H-NMR (270 MHz, CDCI3) 5 (ppm): 2.20 (s. 6H). 2.39 
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(t. J = 5.8 Hz, 2H). 2.53 (s, 3H). 3.22 (q, J = 5. 8 Hz, 2H), 4.27 (dd, J = 
5.4, 15.1Hz. IH), 4.74 (dd, J = 6. 7, 15. 1 Hz, IH), 5.08 (m, IH), 7.06-7.45 
(m, 8H), 7.78 (ddd, J = 1. 8, 7.7, 7.7 Hz, IH). 

mmm4 5 at^ms s) 
mmm4: 4izmm.(D:)^mi^mcx. mmm4 3'cmibtircit^/\^5 e aoo mg, 

0.202 mmol)4oj;t)^4-T^ y y i/>'(0.0103 mL, 1.01 mnol) Tb^hit-B-^ 

5 8 (21. 1 mg, 23%) ^#fCo 

APCI-MS m/z: 464 [M+H]^ ^H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.49 (s, 3H), 
4.07-4.43 (m, 3H), 4.78-4.95 (m, 2H), 5.84 (s, IH), 7.06-7.45 (m. lOH). 7.78 
(ddd, J = 1.6. 7.4, 7.4 Hz, IH), 12.9 (m, 2H). 
MMm 4 6 ({k-g^^J 5 9 ) 

0^m6i,Z.mm<D:^m^m\:^X. 'fk'^«^D(2.66 g, 6.21 imol)ioXXJ^2-:7/ly 
:tti-7 ^=^/un^^>^^il.74 g, 12.4 mmol) 5 9 (2.09 g, IR^ 79%)^ 

APCI-MS m/z: 444 [M+H]*; ^H-NMR (270 MHz, CDCI3) 5 (ppm): 1.43 (s, 9H), 2.45 
(s, 3H), 2.64 (m, IH), 3.29 (m, 2H), 3.74 (m, IH), 4.68 (m, IH), 7.08-7.46 
(m, 8H), 7.81 (ddd, J= 1.6. 7.4, 7. 4 Hz, IH). 

mMm4: 7 (^t^me o) 
mmms 4izm^<D:)7m^m\^x. mmmA: exn^titcit-^sii^d 9 (2.09 g, 

4. 71 mmol) :^>hit^!^ 6 0 (1. 65 g, JCl^ 92%) ^#fCo 

APCI-MS m/z: 344 [M+H]*; 'H-NMR (270 MHz. DMSQ-dg) 8 (ppm): 2.40 (s, 3H), 2.86 
(m, 2H), 3.25 (m. 2H), 7.28-7.45 (m, 7H), 7.59 (m, IH), 7.87 (ddd, J = 1. 5, 
8. 1, 8. 1 Hz, IH) . 

mmm4 s at-^me d 
mmm4 i iz.t&m<D:fjmi::m\:^x^ mmm4 vx-rnhnt^it^mQ o (1.37 g, 

3.61 mmol)4oj:D«4- (i^p« ^/UT 5: / ) fL^ • :^^tg(l. 80 g. 10. 8 mmol)^^?> 
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:r=^r-!^i/, DMF, NMP. DMSO. tK^^jJ if*Sfe|f btb. rtL^^^T?*fcfi 



•f>. R% R\ K^^XXfR'^^i-i^tl^tbnmtm^X-h^) Xh^it^^ dm) 



(^4". R\ R\ R\ R'. R\ R«*5j:t;?R**J«tL^tuMlB^P^T-fe5) 



/Jn/PA, Tirh^hy-^K b/^^V, ari/i/>'^ THF. 1. 




^^l^tf^ i^^^^fCjS^CO. 1 — 1 0 0^»05i^^£4^^<0:{|R£Tx 1-200^4 
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DMF. NMP. DMSO. tRt^^ ^^^Sfojf f^^b. ^^Sfi-C^fc^i 



'fb^^J (I) 05-^. R^*5;i7/l.>j?drv^/l-S-efe6-fb'^4^ (In) fii^Tt^Xm 



it^!^ (I n) n^mix-^hti^it-a-m (I j) i^^^ 

#l£T. 0. 1 — 5 0^4c^ii-^>-:^V^:^ y !^7Afi^T\ - 3 Ot:— 1 5 O'CtT) 
T-fe:h>', :^^/i'=^^/l^^hl^ (MEK). fc°yv'>'. 7k^^^^;55fctf 

^T'.et'^sfetf e>tt§o LTf*. M^itykm^ti- h V ^J^. T^mttf V ^ J^f^ 

it^m (I) ©5^. R^^S-COYR^" (^■fJ, Yfituia^l^aXfeD. 




(I j) 



(I n) 
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(In) #^j^T-^fc{i51^;^£^i^«f'. 1~5 0^»Oig^/i:^*{k^|1J<^#^E 
T. 1~2 0 0^4<OR^'YH (^if'. -R^'^^X^Yyi^ti^tLmnitm^Xh 
^) t s - 3 0 "C- 1 5 o''C(Dm<7:>U&X\ 5 7 2 ^Ph^S/^;; ^ t {j: J; 

^-yuiy^ g^^m^/K THF. 1, 4-S^i^4f-V, DMF. NMP 

*rc. sim^uT. {b-^fe do) it-a-m .d n) ^ummxi^fMmm^ 

mm^P. 1-200 ^»cDig^ 5&:^m'fb^jT% - 3 0 "C- 1 5 0 X:(Dm(Ot^X\ 

mss.tmmxh^) ^-3 o'c—i 5 o'CtDp^iDiij^-e. 5 5^Fb1~7 2^r^s^&§ 

T-feh^hy;K h>'^^>'. =¥v'V^, @^M^^/K THF. 1. 4--J:^^'^>. 




COOH 



X@l 0 




coyrs^ 



(In) 



(I o) . 
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^h\^mmb\^x^ it^m do) it^^ (In) ^ii^^T-4fcfi^i^/^ 

^^^«4'. 1 — 30 ^iOai^J^^-a-^J^D^^ST. C 0 . 1 — 3 o'm^cDm 

1mm<^^^T. 1~3 O O^^OR^'YH (^tf". R^"*5j:t;^Yf«tb^ttStrgB 
tm^-r^h^) t-3 O'C—l 5 0'Cc7)Pb1(DM^1?s 5 5^ra~7 2^rB1Rj^:;$ii:-5 
r }c j; o r 'l>^ati-'5 ^ ;6ST'^ ^„ 

h>^jiV, ^->l/V, THF; 1, 4-v?:r^1^V. DMFx NMP 

j^J b UXft. 'eaj;tf^ 1 - ( 3 - i^;^ ^;VT ^/zfn M'/V) - 3 -=i^^Jl^^ /l^^i^^ 
5: K (EDO, 1- (3-e;?p«^7^T5: y ^^atVV-) - 3-:3^^/l-:;?7/V:^^v?-f ^ 
K:^^:^ (EDC-HCl). N, N' 

(DCC). 1, 1' -::?7/P'7j?:^7Wi;?^ Si^yWv (GDI) ts: t^j^^hif ^^^o 

^^>'^ 1-t Kn:3fi/'^>'y^M; (HOBt). 1 -t Ko=3f^>-<>'y^f 

y T>^— ;*cfp^ (HOBt -HgO) ^';5Sfctf b:fT.^„ 
1 1 

it-B-^ (I) <^p*>. R':&'S-eONR''R« (^if^ R^*5j:I;^RSf«^^^tbB^r 
IBil^ST'fe5)-T?fe^'fb-a'^(I p){mT<^XS^^:^^^M5t■r'5)^li::6S-e#-5„ ' 

r3 n-n — ^ , r3 n-n 

r4'^S'^COOH rAs^CONR7r8 
(In) (I p) 

i^^. R\ R\ R\ If:3iS^XJ^R^i-i^tl^^mntmmX-h^) 
IMI 1 
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(In) mmm-(^i^fat.mmfs:^m^. i ^ 2 o o mA(Dmmfj:mm<m-^ 

DMF. NMP. t°y i»'/^<lf:eiSfetf btb. rtl.b^¥^t?*/c^i^ii'a-UT^VN^ 
*fcSrm,hUT. -fb-a-J^ dp) (i. it^m (In) Sr^K^^-e^fcf^jg^jfe^ 

iSitf . 1 ~ 2 O ^*<Dig^;^^^'a'^J(Z)#:^ST. i^^Si-iiJ; CO. 1-30 ^*(D^:&P 
^J<^#^T. 1~2 0 0^ft<^HNR^R« (^cl3, R'*5a;t^R«{i-t:h.^*nMfB 

tm^x'^^) t-3 ox^-^-i 5 ox^(Dm(DmMx\ 5:9-r^~7 2^r^^^&$-^s 

f/l^oii/, THF. 1, ^-i^:^-^-^^^^ DMF. NMP, 

-a-^J^ UT{i. '^!l;ttiEDC. EDC -HC 1 . DCC. CD I fj:t^t)^hiifhtl^a 

i^^. HOBt. HOBt -'B.^Of^iEt^-h^i^fx.^. 
^itfel 2" 

^b-a-i^ (I)- (00%. R'dSCOOCHaT'feS^b-a-ii^ (I q) Ji. UiT<DXm 
J: o T ^Mati-S r t -f t ^„ 
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r3 n-n — J^mi2 )^ 

r4^S'^COOH r^^S-^COOCHs 

(In) . (Iq) 

xmi 2 

(In) ii^T^^^^^". 1 0 0^»(D>?TyVi5^>'. (hPT^^/l-v' 

y v^T >^7« ^ >'^^ ,i: . - 3 0 'c~ 10 0 x:(Dm(Dm.mx\ 5 i^F^i^ ? 2 mm 

/Jn/I^^, i/aif^/lxo^— THF, 1, 4--:y:;t^-^l^^ f/Vro-, g^^rc5^/K 

4fcSimibT. -fb-a-^l (I q) fi. -fb-a^i^ (I n) DMF. THF. iP^ 
nn^^^-/^ if(0^i^4i, 1~3 O^ao^^:;&y ^ J^^-^TMAmiti- h V ^ J^(D 
#^Tx 1~3 0^J:<Z>3!^7-f|-y^/W^-3 0*0—1 0 0'C<7?r^©?a^-T?. 5^ 
Fb^~ 7 2 b#Fb1R^& c ^ {;i ^ o T t>Mit-r -5 ^ i: ^^X^ So 
i^itifelS 

>fb-a-^ (I) (D^h. R^Ht^-COOUXh^^t^m (In) J^^fc. fi^TOX 

m^^^xhmm.ir^:Lt hx^^, 

R3 N-N , .3 N-N 

R4^S''^COOR6a r4^S^COOH 

(I r) (In) 

^t-a-^ (In) fi. Mit?fe5. 1 0*:^c{il 2Xm^tl-^it^m d r) tK 
*fctt7lc%'^tpji^;^^3^tfi, 1-1 0 0^»<D5i^'7imS-e. -3 0^— 

1 5 ox:(Dm(DMMx\ 5^m^7 2mmmM'r^:Lt\c2:^^m.-t^^t^'^x^ 
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;^M-^hy!>i^x ^m:*y^7A, T^^^^TtKx DBUJ^ifidSfeif bttSo 

-fb-a^^i^ (I) ©5-^. z^^is^j^^-efe^s-fb-a-^ (I s) {i. <5r^;^hy — 

. ^-T^nf-^r y iX^J^ • (Chemistry of 

Heterocyclic Compouiids)^ 35 p. 8 7 (1999 

>fk-g-ij^ (I) (ob-^. zt^-s (=o) -x-h^it^m (It) ft. ^it&i — 
' 1 4-t?#b;^bS{b'^i^ (ia)~(is)j;«9. ^T<oxmJ-tJ6VNMati-^ i 



X@l 5 

it-B-m (I t) Ji. -fb-a-^ (la)~(ls)J:l9. . . -if . ^ 

^;«7/l«" yi?-ai7^>r "ir^j^/W- =i$z]L=:-ir— (J. Chem. Soc, 
Chem. Commun.), 16^. p. 9 0 1 (1 9 8 2^) \^mm.(0:^^^fzL 

■r^^-h. it^m (I t) ft. M5tfel~l 4-t?#fe;^S{b-a'i^ (I a) ~ 

(I s) ^^mm^^m^p. i~i o o^fi(Dii^/^M<b^jT\ -3 cc-i 5 o'c 




JLUl 5 




(I a) ~ (I s) 



(I t) 
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'y^^:^ — ;:^^v'3 >'X (Compreliensive Organic 
Transformations)^ R. C. V (Larock)^ 

(1 9 8 9^) n:)£\Z.^WL(Oli5m X-^fM^f\.h\zMX.X'^o ^h'^^X^yb, 

mmmm. sm. ttass m^s nm. mm. w^m. ^m^^-^h^^:^ 
-i-tnif^^Hi.x'^mmm-r^^fA^x^^, t.ti. 'pmm^^^^^xnmcnm-r 

it^m (I) <7)if>}c:(i, 'dAgMtti^^. mi^mm^. ^^m^i^. s^m^^^^^^^ 

it^m (I) (D^^^#bfcv^.^#, {b^i^ (I) ^^^(DW^xnhn^t^i-X^ 

mm-t^:ikt^x^^o 
:^mmi^^m^th^. ^r^i-i:^^mi^x^xnhn^i\:.^m (i) *5J:t;^(i a) 
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HCT 1 1 emi^ (ATCC#-i- :CCL-247) %lxl O^^/lJ'a^/V 
(^fd-a^-e-Q 6 !^xcyW-r;J^nt?'l'^?— h i^l^^^±M. 1 6 7 0 0 8) 

fc^. :LiiK^mm^miVrzMmt^'^^1}n^X^f\-l OO n 'L/^=^;Vb 

Jfitfid, XTT {3' - [1- {-7 :iL=^;]^T ^ y ^ J^^—Jl-) -3, 4-7^ h^y' 
yi^A] -t*;:^. (4-p« f:3f-->-6-::ihn) ^>--^:/;5?./^7h>'^-:^ hU "^AtK^p 
#J (Sod ium 3' — [1— (phenyl aminocarbonyl) — 
3, 4— tetrazoli um] — bis (4— methoxy — 6 — 
nitro) benzenesulfonic acid hydrate)}^ 
^U^-^ (DiX^ • i5^-f T^/^X-< ^/^Xlt^, 146501 5) ^ 
5 0/1 L/e^^/^-fo:9-aL-;^c=^. 5%M^:^f;^-r >-=3r^-<-^-|^X-3 7''C. 
immi^mx.. -^^^rJiy^-h^^^mn i^U h^^. Mode 

1 5 5 0) ^fflV^. 490nmi:655 nml?<D®3t^^?l!l^ bfCo ^fflJ^SJt^itffll^J 

rsti 5 0 %mmmmmmG i ^ o i-^-o 

G I 5o<^#tt};^ife : #^7 3i/l'<D4 9 0 ninX(Dm.%M^^^ 6 5 5nmX(Dm.^ 

^^1 0 o%i: i..m^^m(Dit-B-^xmm]^fcmmxmhrbfcmAtftmtitm.-r 
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p. 1159 (199 5^)] ^mm^i^xmrn-r^o h i s ^ iif^N^i,zm-^ 

Lfc^«t hE g 5 ^mW.-t^^^^=^^^^/l^^^Sp odoptera 
frugiperda -7 fV^^/V^) (S f ) 9 S AjSBISIJ:^^ 

H i s ^if ^N^{Ci4'a-UfcE g 5 ^T^-Y^-T^^-^MbT^rJ^i^^i^D^n* 

E g 5 COAT P a s e ^'tiOSO^f^M l=^l^i$. • ^y^—TjV (The EMB 
O Journal), 13 p. 751 (19 9 4=^), :7"ci iX— ^/^/X • 
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y K • T.'T^ y ' •T7«y;& (Proc. Natl. Acad. Sci. US 
A). 89^. p. 4884 il 9 9 2^)1 %0^}^\^'CMMi'^o 2 5 mm o 1 
//L t'-^^^v^^'N, N' -If^ {z^^ly^/V-^l^W) (P I PES) /KOH (p 
H 6. 8)s Immol/L :^^Uly'-ifV='—f^^^ ( 2 -T 5 / :x;^/Vic— 
f^/V) rai^^ (EGTA). 2mmol/'L MgCl2^ Immol/L "2^^:^ 
hWf^/^(DTT). lOO/ig/mL !j7v/jfiL^T/l-':/^ (B S A). 5 m 
mo 1 ^^^J' >; i?^-fe/V (Paclitaxel). 25m g/L 5^:x— 

U V (Tub u 1 i n) h :^ -Jr/l^ V >-|±. iJ' a ^#-^T L 2 3 8). :j3j;tJ« 

2 0 0Amol/L MESG s u b s t r a t e ( 2 -T 5 / — 6 - ^ :/ 
f-7-7«^/i^7"y 3!j?if^ K) (^i/:3f-^^— :/X%l:. ;^7t5? p ^-#-^E 
— 6 646). lU/mL :7^y ^ l/::^-^ K3}k;3<.:^ V (P u r i n e . 

nucleoside phosphorylase) l/^a: •^^"P^ci— :/X 
It. JJ&iJ' n :J^'#-§-E- 6 6 4 6) tilE g 5 $15^ltM«p"p^*D;tfcSJ^^^^^^PMi- 
5o mmRft^i-is o'c-vs o^mmm-r^„ atp a s e?gi4(Dti^i:j&s 3 e o 

iim-t?0^7t^^7°l^— by—iJ^'— (^l^^rr 7^/W;^1±s SpectraM 
ax 3 4-0 PC ^«'') -eaii^-rSo E g 5 ^^T^a^fb-a-i^^^^fcTT^tDflJ^^^ 

% 1 0 0%. E g 5^^Tmm<t'^mi¥^Tx-(Dm%m^o%tvxnMfBm 
±fB<^^i^ic<t 'fb'^i^ (I) oE g 5#mi-*i~r6PJ-*f^ffl^^^^'^#.^o 

^a^J 3 : Eg5 ^^td^f-r SM^^ ( 2 ) 

(Biochemistry). 35 2365^— (1996 #)] ^##1^ bX^iS Ufc„ t b Eg5 
^-^-K>-f i^^^m-rST'^:^^ K^m^U. ±mmBL21 (DE3) '-Jl^g^ife 
UfCo mn^^^^ * ODeoo 0. 74 iC-feo fd^^^T. 0. 5 mmolA 
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Eg5 ATPase ^-titDSB^ti^Zife C^^i^^ - t?-^— (EMBO JournalK 13 
751-^— (1994 -:fn^^—-f^:y^X'-^-^'^'^-^^^,V'TiJ^% — 
' f'-f ^^v^— X • :tz/ • lf • 3--^^ TyV^'- y^T4 V • 'r:^^)ti (Proc. 
Natl. Acad. Sci. USA), 89^, 4884 (1992^)] UT^JS bfCo 

i^^JT) 2 S^CD^^^ffl^bfCe 25 mmol/L ^--^7 i^^^ N. N' - 1';^ (3^^^/;;^/^ 
(pipes) /KOH (pH6.8), 1 nmol/L I/^iJ^^ y =1— yVtf;^ (2-T5: 
/ 01^/^:3^— X/l^) fflif^ (EGTA). 2 mmol/L MgClg, 1 mmol/L i?^;^- h W f — 
/l^ (DTT), 5 Minol/L U ^-fe/U (Paclitaxel) , 167 m g/niL l> i^Jfil^T;!^:/ 

(BSA). 41. 7 Mg/mL f^^— (Tubulin) (i^-T h ;^ h ^-^h. ;J7^n 
TL238) , 333 m mol/L MESG substrate (2-T5:/ — 6-;^ /^>t7 -Zty — 
7 - ^ ^/V':7' yV y K) (^ l/d^ ^ ^ n —T^X^t, :^ ^ n ^'#-^ E-6646) , 

1. 67 U/mL :7*y>'5?^l/;r>'K:^;^4^y^— ( Purine nucleoside 
phosphorylase) (^ :/X^t, :^ a E-6646) *5j;t)«1.33 

Mg/mL t b Eg5-=E— iJ^-K^^^)^^:^fi,;&^^^^$tb5^?^A^PMbfCo 25 
mmol/L Tf-^^t^^-N, N' -t'X (cn^ >';:?l/V3}n>^) (PIPES) /KOH (pH6.8), 
1 mmol/L 3i^l/:/i?'y (2-T 5: / ^^/W:^^— 7^/W) E9i^^ (EGTA), 2 

mmol/L MgClj, 1 mmol/L (DTT), 5 m mol/L -^^^y ^^-fe/U 

(Paclitaxel) *5 j;tJ? 2. 5 mmol/L ATP d^^^J^fe^tV^^^ B ^ii^Ufc„ A 
t:96-l>^/V^l/- htC#'>3iyV45 ;2L-fo5>ftLfc„ ^^B^fflV^T. ^^'fb 

-e 30 ^mMMX^tlo ATPase ^t4(Dfg^fc ^ 360 mn X-<Dm.ytm^yi— h ]) — 
(^l^=¥^^— T^V-^-fj^^h. SpectraMax 340PC^) Xm^Vtlo EgS #^Tx 
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i^^>fb-a-#)^#^ETT-opi^7fe^^ 100%. Eg5 ^^T. nmit^^$^^^T(D^yt 

5. 10. 20, 22,24, 44, 4 9, 55, 61, 6 2 33j:T^ 

6 8 itm^i&^^^i^ Eg5 (D ATPase ^^iSrPl^U, ^tLib(D ICjo^itft 1 0 /i mol/L 
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1 0 0 Om g . b< (iO. 0 5 — 5 0 Omg(D^ig-C% 1 0 1 El^^^V^ U^Ie]^ 

-^i-So WmP3^-^^t'<D^mn&-^(D^^ iiSj^A-A^!9 0. ooi~ 

10 0 Oing.$f*U< i-tO. 0 1~3,0 Om g ^— p— [El7iV^b^|5I^^-^;5^^^ 

■ mmm-cm^^^hti^-^v^ hi^mm^^m:^^^ h/v en nmr) 270 mhz 

mm\^^^tb^-h(o^m\f^^t)K br titM.7!)^i-f±m}t\,^iyii^i-/^x'h^:Lt^m-ro 
mmmi at-^^iy 

1 Xm^Wb^it^mA (1. 50 g, 5. 01 mmol) ^ h/l-3^>'(30 mL) td^^^b. 
2- ( h y r/^/l';^ ^/l^) :7 7i^(2.37 mL, 7. 52iimiol)*3j;U?T h^^;^ (hi? 
:7 3^=/^4^;^7^:/) /^'^v^i^i^CSsg mg, o. 251 mmol) ^;!jdx.. lOO'C-es^F^^ 
#bfCo SfSr-^l^ io%:7-/>ffcT^^^r^'>i:.7k^^^APx.s b. ^ 

as^i^^^mTK-egfei^bfc^, ^TKiiE^-^ h y ^j^x^mi^f^Lo m&T^m^m 

*bx ^^tr^^y ;i;-$^>'i':^7^A:i7 a-^ h:^'*7:7-< — (n— ^^1h://S^^it^/w = 
9/1 6/1, ^VN-eiJ^nnjjv/i^A/'piiJ?/— /l^ = 500/1) Ml" -5 ^ J; , 
'ftS-a-^ 1 (1. 14 g, llK^ 79%) ^#fc„ 

APCI-MS m/z: 287 [M-4f]*; ^H-NMR (CDCI3) 5 (PPm) 2.40 (s, 3H), 2.46 (s, 3H). 
6.50 (dd, J =1.8, 3.5 Hz, IH), 6.76 (d. J = 3. 6 Hz, IH). 7.31 (m. 3H), 7.50 
(m, 2H), 7. 51 (dd, J =1.8, 3. 8 Hz, IH). 
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mmm i t^iB^cD:*^&ic2pcT. ^nm i x-nhth^it^m^i^o mg, o. 27 

mrnoD^ {VVf^^^:^^^^^) l::''^v^V(148 mg, 0.401 mnol) d^e><b 

-^-4^ 2 (61 mg, JlX^ 76%) ^#fcio 

APCI-MS m/z: 299 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.45 (s, 3H), 2.49 (s, 3H), 
7.25-7. 39 (m, 3H), 7.50 (m, 2H), 8.55 (m, 2H), 9.29 (s, IH). 

^m^dl t-IE*fe<7)^&lCpCX. {b'a-ii^A(70 mg, 0. 23 mmol) . *5j;t>'2- 
))zf'^/^:^^—J'^) J^i/(0. 11 mL, 0. 35 mmol) ^k-g-^^ 3 (56 mg, 1(2^ 

79%)?r#fCo . . 

APCI-MS m/z: 303 [M+H]*; 'H-NMR (CDCI3) 5 (ppm): 2.40 (s, 3H) , 2.47 (s, 3H), 
7.03 (dd, J = 3- 8, 5.1Hz, IH), 7.17 (dd, J = 1. 2, 3. 8 Hz, IH), 7.24-7.38 (m, 
3H), 7.42 (dd, J = 1-2, 5.1 Hz, IH), 7.50 (m, 2H). 

4 iz.mM<o:)jmi^m ex. ##fa i -e^t bn-sfb-a-^^ a (2. 00 g, e. 68 

mmol). :}3<J;t;?3-^^=/^^7>'M(l-71g, 13. 4 nimol);6^b'fb'a-#»4 (l- 84 g. IlZ 
^ 91%) ^#fcio 

APCI-MS m/z: 303 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 2.40 (s, 3H), 2.47 (s, 3H). 
7.27-7.38 (m. m), 7.45-7.50 (m, 4H>. 

##^R|4le:fe^©::^ifet;i2pi:^T. ^%mix-m^h^^it^mJ^(20 mg, o.067 

mmol).j3j;tJ^l -(t e r t h =3f i/;«7/V:iJ^^— /t-) fn— /V- 2 -J}?^ ^^(28. 2 
mg, 0. 134 mmol)y5^f>{t;-a-ife5 (11 mg, W41%)^#fCo 

FAB-MS m/z: 386 [M+H]*; 'H-NMR (CDCI3) 5 (ppm) : 1.61 (s, 9H), 2.33 (s, 3H), 2.47 
(s, 3H), 6.20 (dd. J = 3. 3. 3. 5 Hz. IH), 6.58 (dd. J = 1.6, 3. 4 Hz, IH). 7.26-7.38 
(m, 4H), 7.52 (m, 2H). 
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##M4{c:|B«cD::^&icJpCT. #%0-|l2T-#5>iX^{b^#JB (80 mg. 0.20 
nmol), 43itJ^3 — >'/^;^C2:7 3i=/^/3?7>'^(57mg. 0. 41 mmol) d^bfb-a-^ 6 (56 
mg. W67%)Sr#fCo 

FAB-MS m/z: 406 [M-H]"; ^H-NMR (CDCI3) 5 (ppm) : 2.48 (s, 3H), 2.95 (s, 3H), 4.11 
(dd, J = 6. 4, 14.0 Hz, IH), 4.70 (dd, J = 7. 3, 14. 2 Hz, IH), 5.41 (t, J = 6. 9 
Hz, IH),. 7.15 (m, IH), 7.29-7.52 (m, 8H). 

0nm4icmm<D:^mi(imcx^ mmmsx-^tbii^'it'^^cao mg, 0.092 

mmol)^ *5j;t)^2 — >'/^;^a:7 3i:^/V'Xj?7^^^(26mg, 0. 18 iBmol):S^^'fk-8'#» 7 (4. 9 

mg, umi2%)^m±o 

APCI-MS m/z: 450 [M+H]^; ^H-NMR (CDCI3) 8 (ppm): 1.42 (s, 9H). 3.00 (s, 3H), 
4.12 (dd, J =5. 4, 13. 7 Hz, IH), 4.75 (dd, J = 8. 2, 13. 5 Hz, IH), 4.97 (dd, 
J =5. 3, 7. 9 Hz, IH), 7.12-7.48 (m, 8H), 7.75 (ddd, J = 1. 7. 7.6, 7. 6 Hz, IH). 

mmms wb-a-^s) 

X^l 

2 —Z7/\^:tu^M^^m (5. 00 g, 35. 7 mmol) ^DMF (75 mL) K^M^^s E D C • 
HC 1 (8. 21 g, 42. 8 mmol) , ;«7/W<i^ t e r t -Zf^/U (5. 66 g, 42. 8 mmol) 

43 J:-a?4 -i;?^ -^/UT 5: y f y i;^>'(436 mg, 3. 57 mmoi) ^M^. o'C—^s-e 24 

mmmwvf^o K^&^iCTK^^n^. m^^^/i-xi^mi^. ^m^m.m^m^xm 

X^s t e T t- Zf^/l' N ' - ( 2 - •7;]^:tn^l^:/^ /U) h (6. 23 g, 

HSim 69%) ^#fCo 

APCI-MS m/z: 253 [M-H]"; 'H-NMR (CDCI3) 8 (ppm) : 1. 50 (s, 9H). 6. 75 (br s, IH), 
7.15 (ddd, J =1.0, 8.4, 12-0 Hz, IH), 7.28 (ddd, J = 1. 0, 7.6, 7. 6 Hz, IH), 
7.52 (m, IH), 8.11 (ddd, J = 1. 8, 7.7, 7.7 Hz, IH), 8.37 (br d, J = 10.9 Hz, 
IH). 
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±iaxmi -e#e>;rt6 t e r t-Zf^J^ N' - (2-:7/W:ra^:/y'-l'/W 
/W?-^— h (8. 29 g. 32.6iimiol)^THF(166niL)l;i^^U. n — y^CUwesson' s) 
^^(13.5 g, 33.3 iranoD^JDXL. 45^:^? 3. 2 bfCo ?feV^-e^g^iET^^^ 

/l-»3/l)-e*t^i-a^^i-J:t)x t e r N' - (2 -:7/P:;^-n^:^ 

-Oy-r/V) :&/W^-^- b (8. 13 g, JDf^92%)^#fCo 

^H-NMR (CDCI3) 6 (ppm): 1.53 (s, 9H), 7.12 (ddd, J = 1. 0, 8.3, 12.5 Hz, IH), 
7.25 On, IH), 7.46 (m. IH), 8.29 (ddd, J= 1.8, 8.1, .8.1Hz, IH), 9.21 (br 
s, IH). 10.44 (br s. IH). 

xms 

±|5Xm 2 T?# ^tbfctert - ■f'TiV N ' - ( 2 - y jVir a /U) 
;^7/W^-^— h (8. 13 g, 30. 1 imnol) ^^J>^ o d ^ (180 mL) td^^ h iJ ^7 
ylxj^ng^^ (50 mL)^in;t. ^?^T' 2 ^Pb^|K# Ufrio ^VN-e?^jET^^^^* 

(2-:77l':^n5^:^-<>'^^-f /U) t K^v^^ • MJ :7yU::^n@^^-^(7. 86 g, 
92%)%#^„ 
Xm4 

2- (^5^/l^;^/^/}t=/^T$ y) Tir h 7:^7 (1.00 g, 4. 69 mmol) ^^iJ? / 
— /V(30 mDtc^^fU. Ji|BX^3T?#b^y5i ( 2 -7/l-;^n^:^-oy'^/l^) fc 
K^S^^^- h y ■7/U;^i3@^^ig(1.47 g, 5. 16 inmol)^;!rax." 5g^T-e 8 ^PBm# 

(^OD7}N/VA/^T"fe h:/ = 30/1 i5/i)t?**Mi-'5-^Jj:J:i3. n- [5- 
(2-7/V;e-n:7 3ir:i7U) — 2-7ai=/U— 2, [1, 3, 4] f-T 

^yr y^—;v- 2 — i jv:^ :^ ^ ^ K (1. 17 g, itZ^ 68%) ^ttfco 

^H-NMR (CDCI3) 6 (ppm) : 2. 91 (s, 3H), 3. 73 (dd, J = 5. 6, 13. 8 Hz. IH), 3. 86 (dd, 
J = 7. 7. 14.0 Hz, IH), 4.76 (dd, J =5. 6, 7. 6 Hz, IH), 6.74 (s. IH), 7.06-7.19 
(m. 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7. 6 Hz, 
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IH). 

±|SXg4 -e#^ttfcN- [ 5 - ( 2 -7/W;^n 7 - 2 — :7 3i=/V'- 2 , 
S-i^tKo [1, 3, 4] ^Tv?T>^— 7W-2 — f/^^^/V] p« VJ^/l^/J^^-T 
5: K (1. 17 g, 3. 19 mmol) ^ T H F (35 mL) iz.^m V. 4 - v^;^ f^/l^T 5: y 1:° U v^^- 
CSSS mg, " 4. 79 nimol)43 j:IJ?:^'ft;T-fe^;l'(0. 340 mL, 4. 79 inniol)^;DPx.^ ^U-^ I 

yl^;^7AiJri3-^ (i5^ o n jJ^/UA/pt ^5'' 7 — /V = 50/l) ^ 

^ J; . it^!>^ 8 (762 mg, IDI^ 59%) ^#fCo 

ESI-MSm/z: 408. [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H), 4.10 
(dd, J = 5. 6, 14.2 Hz, IH), 4.71 (dd, J = 8. 1, 14. 0 Hz, IH), 5.20 (m, IH), 
7.10-7.36 (m, 2H), 7.39-7.46 (m, 6H), 7.83 (ddd, J = 1. 6. 7.6, 7. 6 Hz, IH). 

mmms (^t-a-^g) 

—^it^m (2. 7 mL, 45 mmol) ^THF (30 mL) ^d^^U, 3 - h y /V-v':^^ v- 
^J^y'u^ K(l mol/L THF^^, 30 mL, 30 mmol) ^ OX:-^mT OTC~ 

^?^-C'i ^r^^#u^„ KJtm^7i<i (5mL)^An^fc^. mmrmm^^^vti, 

a$i-7K(30 mL), ^ C2 01^^(3.40 g, 36 mmol) jo J; T^M^tK^"^ h y 
(2.39 g, 28.5 imnol)tr;(JP;t. 70'CT- 4. 5 Nf^^^U^o Sl^:^^^^:^fp^^7K*•:^ 

hv^j^x^mx^fco u^T^m^^^u s- cs-^^/v (^jt-o-^^^/i^)] 

y =t — /V-®? (5. 77 g, 85%) 
FAB-MS m/z: 227 [M+H]^ ^H-NMR (CDCI3) 6 (ppm): 2.39 (s. 3H), 4.27 (s, 2H), 7.30 
(m, IH), 7.38 (m, IH), 7.83 (m, 2H). 
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X^2 

(2- 55 g, 11. 3 mmol) tJlTkOS mL) :Jo jlU^TKM^b-^ ^ ^ (473 mg, 11. 8 mmol) ^ 
;JjB;t?^^f Ufd^x t K7v^:/— 7k?Pi^(1.09 mL, 22. 5 mmol) tr*a;t. Ot:T* 2. 5 B# 

- ^ ^/U K ^ >^ (1. 19 g. 64%) %nf^o 

APCI-MSm/z: 165 [M-H]"; 'H-MiiR (CDCI3) 6 (ppm) : 2.35 (s, 3H). 5.01 (br s, 2H). 
7.29 (m, 2H), 7.46 (m, IH), 7.56 (m. IH), 8.75 (br s, IH). 

p« (^;^^ ^/ z'V) ] t K ^ >- (59 mg, 0. 36 mmol) 43 J; U^^ 2 — ( ^ 

5: /) T-fe h^'ai/ ^^(84 mg, 0.40 mmol) e>'fb'n'4^ 9 (55 mg. iCl^ 
38%, 2Xa)^#fCo 

APCI-MS m/z: 402 [M-H]"; ^H-NMR (CDCI3) 5 (ppm) : 2.38 (s, 3H), 2.49 (s, 3H), 
2.94 (s, 3H). 4.11 (dd, J = 6. 2, 13.9 Hz, IH), 4.70 (dd, J = 7. 3, 13.9 Hz, 
IH), 5.43 (m, IH), 7.24-7.40 (m, 7H), 7.44 (m. 2H). 

mMm 1 0 (jb^^j 1 0 ) 

xmi 

S - (^:^-^>'>^^;^) V /W^(2. 00 g. 9. 42 mmol) %7K(20 mL) Km 

m\^. yk^^t-f-hV ^J^(.396 mg, 9.89 mmol) Sr^Jll:t^^bfCo ^^fhfcmm\^. 
t v?^'— TKfDii^ (0. 914 mL, 18. 8 mmol) ^ 0°C-e?^T $ b 0"C-C 2 BtK^ 

71^ t K ^ (469 mg, ijjl^ 33%) ?r#fc„ 
APCI-MS m/z: 151 [M-H]"; ^H-NMR (CDCI3) 8 (ppm) : 5.01 (br s, 2H), 7.27-7.52 (m, 
3H), 7.71 (m, IH). 8.02 (m. IH), 8.72 (br s. IH). 
Xm2*5j;TJJ3 
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0. 17mmol), 2— ^/UP^/U:^::^/UT ^ y ) T± y (.73 mg, 0. 34 mmol) 

^XUMitT^'^/^^ (0.0094 xdL. 0.13 mmoDd^^ it-^^l 0 (20 mg, J(X^311 2 

ESI-MSm/z: 390 [M+H]*: ^H-NMR (CDCI.3) 6 (ppm) : 2.50 (s, 3H), 2.96 (s, 3H), 4. 12 
(dd, J= 6. 1, 13.9 Hz, IH), 4.71 (dd, J = 7. 4. 14.0 Hz, IH), 5.34 (dd, J = 
6.3, 6.6 Hz, IH), 7.29-7.49 (m, 8H), 7.65 (m. 2H). 

mmm 1 1 at-^m id 

(44 mg, 0. 29 nnnol) ^2-(y '^}V:;i.Ay^-}VT % J ) T-fe h :7 ^ / (124 mg, 0. 582 
mmol) *5j;tJ^il:'fbt:V-< CI xT/t- (0.0187 mL, 0.152 mmol);?)>^'fb'a-^ 1 1 (19 mg, iCi 
^15%, 2XS)^#fc„ 

APCI-MS m/z: 432 [M+H]*: 'H-NMR (CDCl,) 5 (ppm) : 1.43 (s, 9H), 2.97 (s, 3H), 
4.14 (dd, J = 5. 5, 13.6 Hz, IH), 4.75 (dd, J = 8. 1, 13. 7 Hz, IH), 5.01 (dd, 
J =5. 8. 7.8 Hz, IH), 7.28-7.50 (m, 8H), 7.65 (m, 2H). 

\ 2 (it^mi 2) 

0^^mi-Q^^tl^it^!^A (50 mg, 0.17mmol)^ h/l^^i^'d.SmDJC^^U 
y=j^=^/UT-^=^U>' (0.092 mL, 0.84 mmol). h }) ^^/^^T ^ >'(0. 17 nL, 0.84 mmol), 

(hV:7:x^:^/U:^y^^^-^) ^<^i?f7J=.(5.9 mg, 0. 0084 mmol) *3 J; 
■0^3 ^itm(6. 4 mg, 0. 033 mol) %;!JO;t. M^^ffl^Ts mUX' 2. 8 ^F^M#bfc„ 

^ w_ (^df f-i^z-g^^oi^/u = 5/1) -e)»M-t-5 :it\ci:y), ^t^s^ i 2 (39 mg, 

l^m 72%) ^#fc:„ 

APCI-iG m/z: 321 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.37 (s. 3H), 2.46 (s, 3H), 
7.26-7.42 (m, 6H), 7.48-7.56 (m, 4H). 

mmm 1 3 (^t^m 13) 
mmm 1 2 \^mm(D::^micm cr. 1 -e#btb-5'fk;'^4^A (70 mg, 0. 23 
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mmol). :JoJ;t;?l -S^7«^/WT5 y-2->^i='t">' (0.126 mL, 1. 17 mmoDt^h^t^ 

1 3 (50 mg. 70%) ^#fCo 
APCI-MS m/z: 302 [M+H]*; 'H-NMR (CDCI3) 6 (ppm) : 2.32 (s, 3H), 2.33 (s, 6H). 

2.41 (s, 3H), 3.48 (s, 2H) , 7. 24-7. 38 (m, 3H), 7.44 (m, 2H). 
HWJl 4 (-fk-^tJl 4) 

- mmmi 2\z.mm.(D:^^K^v.x^ m^mix-^ibth^it^mAdo mg, 0.23 

mmol). ;J3 =5=-/W:7'n/-?/V:3f/l'3i— ^/W(0. 099 mL, 1. 2 mmol)d^^'fb'a#J 1 4 

(51 mg, IR* 75%) ^#fCo 

APCI-MS m/z: 289 [M+H]*; ^H-NMR (CDCI3) 5 (ppm): 2.40 (s, 3H), 2.42 (s, 3H), 

3.42 (s. 3H), 4-29 (s, 2H), 7.27-7.38 (m, 3H), 7.44 (m. 2H). 

^mm 1 5 (it^m 1 5 ) 
mmm i 2 (^HB^o^^^sfei-spcx. #%ry 1 -e#^:n.S'(fc-^i^A (so mg, 0. 27 

nunol) . *5 i. X^lf n /-^jV^jVT/^ ^ (0. 078 mL, 1. 3 mmol) h it-^^ 1 5 (34 mg, 
46%) ^#fCo 

FAB-MS m/z: 275 [M+H]*; 'H-NMR (CDCI3) 6 (ppm): 2.34 (s, 3H), 2.42 (s, 3H), 2.51 
(rn. IH), 4.36 (d, J = 5. 6 Hz, 2H), 7.26-7.39 (m. 3H). 7.45 (m, 2H). 

nmmi e {it^mi e) 

mW\ 1 2 lC|aS(D:^&lc2pCT. l -e#fe;h.^'fb#ii^A(80 mg, 0. 27 

ramol). ^3j:tJ«3, 3 ^/l'- 1 -^^^'(O.'SU mL, 2. 55 mmol) ;?>^^^t:'a'i^ 1 
6 (65 mg, 81%) tr#fCo 

FAB-MS m/z: 301 [M+H]*; 'H-NMR (PCI3) 6 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2.40 
(s, 3H). 7.23-7.43 (m, 3H), 7.46 (m, 2H). 

mMmi 2\z.mm<o:}om^w\:'X. ^nmix^^^in^it-^mAisQ mg, 0.27 

mmol). *5 j;tJ«l --^^v- (0.307 mL, 2.67 rmoDt^hit.'h^l 7(46 mg, JtZ^ 
57%)%#fci„ 

APCI-MS m/z: 301 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 0. 93 (t. J = 7. 2 Hz. 3H). 1. 44 
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(m, 2H), 1.56 (m, 2H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 (t, J = 6. 9 Hz, 2H), 
7.23-7.37 (m. 3H), 7.44 (m, 2H). 

mmmi s (it-^i^i s) 
mmi 2 {zsim<D^mzmcx m^^mi-^^^^^ti^^t^mAiso mg, 0.27 

mmol)^ ^Sj^t^S-iX:^^-^^/^^/^— ti^V (0.349 mL, 2. 67 mmoDd^b'fb'^ 
2^ 1 8 (62 mg. urn 71%) ^#fCo 

^ 

APCI-MS m/z: 327 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 1.27 (ra, 2H), 1.59 (m, 4H), 
1.81 (m, 2H), 2.11 (m. IH). 2.32 (s. 3H), 2.40 (s, 3H), 2.41 (d, J = 6. 3 Hz, 
2H). 7.23-7.37 (m. 3H), 7.44 (m, 2H). 

mmm 1 9 at^m 1 9 ) 
mmmi 2\zmw.(o:^m^m\:'X^ mnmix-nhti^'it'^mAiBo mg, 0.27 

nunol) , i52:Xl5-;< 1 ^^^yiyiSi. 348 mL, 2. 67 nimol) 1 9 (45 

mg, 53%) ^#fc„ 

FAB-MS m/z: 315 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 0.91 (d. J = 6. 6 Hz, 6H), 1.49 

(dd, J = 7. 2, 14.5 Hz. 2H), 1.69 (m. IH), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 
(t, J = 7.5 Hz, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 

■mm 2 0 ('fk-a-^ 20 

1 2 \Z.W$u(0-^mz.^X.X^ ##^J 2 T#e5;ix5^k-^J^B (40 mg. 0. 10 
mmol), *3j;t/3. 3 1 — :/^:/(0. 126 mL, 1. 02 mmol) ^S^^jb-a-^? 2 
0 (5. 1 mg, llX^ 13%) ^#fCo 

FAB-MS m/z: 394 [M+H]^ ^H-NMR (ODCla) 6 (ppm) : 1.29 (s, 9H), 2.40 (s. 3H), 3.00 
(s, 3H), 4.02 (dd. J = 5.7, 14.0 Hz. IH). 4.66 (dd, J = 7. 9, 13.9 Hz, IH), 
5.11 (t, J = 6.3 Hz, IH), 7.26-7.42 (m, 5H). 

1 2 \Z.^Wu<n>:)5mz.^ Cr. ##^J 3 X^h^^WL-^mO (40 mg, 0. 092 
nmiol), 43J;U^3, 3 -^^pf ^/U- 1 -r/^^XO. 113 mL, 0. 920 mmol) 
2 1 (21 mg, 52%) ^m^o 
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FAB-MS m/z: 436 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 1-30 (s, 9H). 1.34 (s. 9H), 3.01 
(s. 3H). 4.02 (dd, J = 5. 4, 13. 6 Hz, IH), 4.69 (dd, J = 8. 3, 13. 6 Hz. IH), 
4.92 (m. IH), 7.26-7.37 (m, 5H). 

mM^z 2 ii^^ms 5) 

■ ^^tm (17. 1 g, 76. 5 nmol) ^ T± h :^ MJ (225 mL) iZ.mM CCt^ffiSi^ t 
e r t -:/^/V(12. 1 mL. 102 nimol)^;!jn^rcio 10 l^mmWVfz^^. WO 0 3/0 
5 1 8 5 4^lil|B^cO:fe-&{;i=6eoT#bttfc3-T-fe^/^-5-T^7- 
2, 3-i;5i: Kc2-2-^^;V-2-:7a.::^/^-l, 3, 4-^Te^TyWKi5.o 
g, 63.8inmol)*AP^. O'C—^tg.-t? 4. 8 ^^Jt*^ Ufc„ ^}^m\^7i<i^lJnx.. m^=^ 

^x/g^^^^/v = 8/1 6/l)T*m^-t-5r S-T-fe^/i'-S-:^' 
/V(15.4g, liZ^ 81%) ^#fCo 

FAB-MS m/z: 299 [M+H]*; ^H-^JMR (CDCI3) 5 (ppm) : 2.29 (s. 3H), 2.44 (s, 3H), 7.32 
(m, 3H), 7.46 (m, 2H). 
Xm2 

±|Btr#e>tl.fc3-T-t^/l— 5-:/D^-2, 3-v?t: Kn-2-^5^71— 
2-:7ai^/V'- 1, 3, 4-^Ti^T>*'— /V (2.00 g, 6.68 mmol)^ h/l'3^>' (40 mL) 
1,Z.^M\^. M) :f^/V (lf^=:/l^). ;^X(2.92 mL, 9.99 mol)*3j;i;?7" b7=3r^ (h 
1) 7 ^L^/V^i^^^ :7 V) /^^ A (0. 384 g. 0. 332 mmol) ^JP;tv lOO'C'e 7 

6X4. ?^VNT'n = 96/4) "CJ^^i-^ J: «5 x it^^ 

3 5 (1. 14 g, 69%) S:#fCo 
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APCI-MS m/z: 247 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.33 (s. 3H), 2.41 (s, 3H), 
5. 45 (d, J = 17. 5 Hz, IH), 5. 65 (d. J = 10. 7 Hz, IH), 6. 63 (dd, J = 10. 9. 17. 5 
Hz, IH), 7.30 (m, 3H), 7.44 (m, 2H). 

mmm2 3 at^ms e) 

.ytn-2 -:^'^/l'-2 — :7=^—A — 1, 3, 4 -5^Tv^T >^—/KlOO mg, 0.334 
mmol) ^ h :/ (3 mL) M? y^^/l^ (I—zcl]^^-^ f'^yl^) :^ X (0. 169 mL, 

0.501 mniol)*5j;U?:^>fbt*^ ih V Z7 z^=^/U^P.:7 ^ Z^) /n'^ A (12 mg, 0.017 
mmoD^iP^. 100t:-T?2 ^r^^*^U:^„ Rf^^mK 5%-7 ^y^\:T:y^:=-^ M^ykm^^ 
Mx.^ i^M^^^/V'-etttfc} Ufc^. *^Jll-2 mol/L:^^(10 mD^^JIIX.. ^^^t:^ 80 

;V = 3/1, 2fcV^•e^ n d ^/l-A/^ iJ? / — /l- = 300/1) XWMi't^ w t 9 . 
•fb-g-^ 3 6 (74 mg. 84%) ^#fci„ 

FAB-MS m/z: 263 [M+H]*: ^H-NMR (CDCI3) 5 (ppm): 2.39 (s, 3H), 2.41 (s, 3H), 2.55 
(s, 3H), 7.25-7.45 (m, 5H). 

mMm2A (^fb-a-tjs 7) 

2 2 -e#eJ;^^fc:>^t:'a'^^ 3 5 (53 mg, 0. 21 mmol)*5 J:t^7 iS'/W 5: K(31 mg, 
0.21 mmoD^DMS 0(0.4 mL)}c:^i5?b. h !) ^^5/K(0.029 mL. 28% 

J -f^y^m) -^Mtl^ ^^a-Xr 18 H#ra^# Ufco A f =3riX K (0. 82 mL, 

28%^ ^ "MM-X^ h\z. 46 ^rem^bfc^. 7K^*n;t. 1^1?^ 

i^i±TTa^Ufc„ aS&^j-^^iiri^a-x- ^^'^:7^ — (n— ^^^-y-^^/ilFmrc^ 
/V = 2/1) r ^ tci: 19 . -fb-a-ifeJ 3 7 (23 mg, JiX^ 27%) Sr#fc„ 

ESI-MSm/z: 394 [M+H]*; 'H-NMR (CDCI3) 6 (ppm): 2.09 (s, 3H), 2.35 (s, 3H), 2.88 
(m, 2H), 4.04 (t, J = 6. 9 Hz, 2H), 7.19-7.45 (m, 5H), 7.69-7.82 (m, 2H), 
7.83-7.94 (m, 2H). 
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mMm2 5 (it^msB) 

MMm 2 4 T*# htltcit^!^ 3 7 (15 mg. 0. 038 mmol) ^ —JV (0. 6 mL) \Z. 

^^b. t v^^'— TK^i^CO. 006 mL, 0. 1 mmol).^;!rax.. SOt:!? 2. 5 

fco WI±}U:^cM^^SiJUfcm. ^^^^ET-ea^UfCo ^fi^^^^Si^n-e 
h i?'^ 7 ^ — p D /Jn/uj^/^ y — = 6/1) -e^M-rs ^1 ^ i^i J: «3 . -fb-a-i^ 
■3 8 (5. 0 mg, liJt^ 50%) ^#fCo 

ESI-MSm/z: 264 [M-*fl]*; 'H-NMR (CD3OD) 5 (ppm) : 2.30 (s, 3H), 2.37 (s, 3H), 2.71 
(t, J = 6. 9 Hz, 2H), 3.04 (t, J = 6.9 Hz. 2H). 7.23-7.54 (m. 5H).. 
^J£^!l2 6 ab-^i^3 9) 

^jfe^J 2 2 1?# hfht^L^t^m 3 5 (30 mg, 0. 12 mmol) ^ T H F (0. 4 mL) 

$ ^^7K^?^(0. 197 mL) ^iP;t, ^^§.-1? 18. 5 BtKs <*feV^-tr 60°C-e 8. 5 

n n ^ / — yV- = 9/1) T'MMi-S ;i i «9 . 'fb-a'i^ 3 9 (2. 4 mg, U 

m 7%) ^#fc„ 

ESI-MS m/z: 292 [M+H]*; 'H-NMR (DMSO-dg) 5 (ppm) : 1. 01 (t, J = 7. 1 Hz. 3H), 2. 21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 
7.1 Hz, 2H). 7.19-7.45 (m, 5H). 
^»!l2 7 iit^m4 0) 

MMM 2 2 -e^btLfcfb-a-i^ 3 5 (34 mg, 0. 14 mmol)*5 J:tJ^^ ^ >':^/U^>'T ^ 
K(26 mg. 0. 27 mmol) ^DMF (0. 5 mL) ICl^^U. 7K^^b•:^ h!) A (11 mg, 0. 28 
mmol, eO%m^)^MK.. 90°C-e3. 5 BtrB^^UfCo RJt^m^Tki^ XXJ^ 1 raol/L 

=3f1^^^/i^^3^^/^ = i/'2)-e*t^-r5^:^tcj:9. -fb-a-il^ 4 0 (15 mg. JJX^ 

31%) ^#fCo 

ESI-MS m/z: 340 [M-H]"; ^H-NMR (CDCI3) 6 (ppm): 2.31 (s. 3H), 2.40 (s, 3H), 2.74 
(t. J = 6. 3 Hz, 2H), 2.96 (s, 3H). 3.46 (dt, J = 6. 3. 6. 3 Hz, 2H), 4.83 (brt. 
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J = 6.0 Hz, IH). 7.25-7.46 (m, 5H). 

mMm2 8 iit-^mA. d 
mmm 2 2 -^m^^fz-^t-^m 3 5 (823 mg, 3. 34 ^mnoD ^ f y do mL) *5 j; -05 

DMF (5 mL) (D^-^mM^mM UWY. Ot^T^TK (16 mL) Lfcig-v Vj^f ^ 

M:^ y (1. 06 g, 6. 71 mmol) ^ 10 j^t^nxM^tio Siii^^t- t°y i^^'CSO mL) 
trJD;t. Ot:T-$ h^2Q ^fimWVtz:^^. mmMm-T b y !>^7K^^*5J;-a^ 2094 

7mB.± V y l> A-e^jttU Wl&.T-^mm\^f^. 2feVN-e\ a^t^>^:^^ n n p( -i? ^^(20 

iiiL)*5j;T^^t?/— /P'(20inL)O^S'a'^^{il^^b. ( h y p« ^/l'^/ y 

X6. 0 mL, 12 nmol, 2. 0 mol/L (D n — ^*Px.. 40 ^m^iW 

Ufdo ^J^i^l^^i^JETM^b. aa^i/y;^<>'Vu;i&7Ai^n-vhi/7:7-f — (^p 

^^i^/'mm^^^/i- = ixi) X'mm-r^^ti<i 2: 4 1 05 mg, ijz^8%) 

ESI-MSm/z: 279 [M+H]*; ^H-MIR (CDCI3) 6 (ppm) : 2.39 (s, 3H), 2.43 (s. 3H), 3.92 
(s, 3H), 7.27-7.50 (m, 5H). 

MMM 2 8 -e#btufc<b-a'%4 1 (63 mg, 0. 23 mmol) ^ y — /^(2 mL):fe J:TJ« 
TKd niL)(D^-a-^^tJ:^^b. 7K^'ftiy^'>'A(54 mg, 2.3 mmol) ^^D XL. mU.X 

2^M^#Ufc„ 1 mol/L i^@?^;[]P;^, i^^^'^;i--CttaiL.fCo ^mm^ 

M^^^T^x-m^ intern:. MTk^Mi- h V ^M.xm.^v^ m&Txmmvfco 

y :7'cr tvi^^x—T^yUT f y f^zi. u~>3 ^^-r-s ci i: J: 19 , ^t^m^ 2 (23 
mg, IDI^ 3894) ^#fCo 

ESI-MSm/z: 263 [M-H]"; ^H-NMR (CDClj) 6 (ppm): 2.40 (s, 3H), 2.45 (s. 3H), 6.92 
(br, IH), 7.26-7.51 (m. 5H). 

mmm^ o i^t^^^bAz) 

MM^i 2 9 "clt^tb/cfb-g-i^ 4 2 (6. 0 mg, 0. 023 mmol) ^DMF (0. 5 mL) \ZMM 
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b.O°C-eEDC-HC 1 (5. 2mg, 0. 028 mmol) :fe<}: t/HO B t •H20(4.2mg, 0.027 
nmol) O'CT- 20 ^mmW UfCo 50%v^7« ^/^T 5: :/7K^^^ (0. 004 inL) 

it^^ 4 3 (3. 0 mg. 45%) ^#fci„ 

APCI-MSin/z : 292 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.31 (s, 3H). 2.41 (s. 3H), 
3.10 (s, 3H), 3.39 (s, 3H), 7.24-7.48 (m. 5H). 

mmrns i (^b'a-#j4 4) 

Hm-^JS OjC|B^<D^&tc2pl^T. it^^4 2i33 mg, 0.13 nmol). EDC • 
HC 1 (29 mg, 0.15 mmol). HOB t • H20(23 mg, 0.15 nimol)*3j;TJ? 
t e r t - y^^l^T 5 ^ (0. 020 mL, 0. 19 mmol) h . it-^^ 4 4 (19 mg, llZ^ 48%) 

ESI-MSm/z: 320 [M+H]*; 'H-NMR (CDClg) 6 (ppm) : 1.44 (s, 9H), 2.33 (s. 3H), 2.41 
(s, 3H), 6.43 (brs, IH), 7.25-7.41 (m, 3H), 7.46 (d, J = 7. 3 Hz, 2H). 

mMm^ OJc:ffi^(^;brfelC-*CT. i\:.-^mA 2 (16 mg, 0.061 mmol). EDC 
HC 1 (15 mg, 0.078 mmol). HOB t • H20(12 mg, 0.078 mmoDilSitJJfc'o U 
i^i/ (0.008 mL, 0.1 mioDt^h. ^t^m4 5(11 mg, HZ^ 59%) ^#fc:„ 
APCI-MS m/z: 318 [M+H]*; ^H-NMR (CDCI3) 8 (ppm): 1.93 (m, 2H), 2.02 (m, 2H), 
2.32 (s. 3H), 2.41 (s, 3H), 3.62 (t, J = 6.8 Hz, 2H), 3.89 (t. J = 6.8 Hz, 
2H), 7.23-7.50 (m, 5H). 

N- t e r t-:/h^S/:Pi7/l'/}?:^/ViJ7^]; V^-dO.O g, 57.1 mmol) ^THF (100 
mDld^ilSU. ^fi-eCD I (14.3 g, 59.0 mmol)^*P;t. 30 ^mW,Wl.tio 
^te: N . O — t K n :3{^ S/zl^T $ l^^Wt^ (6. 2 g, 64. 0 mmol) X.. 
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•T^^l- (9. 55 g, JCf^ 77%) §r#fc„ 
APCI-MS m/z: 218 [M+H]*. 

t e r t -:7'^/Hn7^7-/v(9. 55g, 43. 8 ramol) ^THF (300 mL) til^^b, — 12°C 
y7"n tVWiy'^^v't^ A;^ n y K(7) 2.0 mol/L THF^^^(18.4 mL, 36.8 
mmol) 15 3^ra^#bfe„ d^K. -lO'C-Cy^ ^.^^/l^^^^v-e; Ai^ a y K(D 

2.0 mol/L THF^|^(21.3 mL, 42. 7 mmol) ^;&Px.. ^^§.1? 3 B#ra^# LfCo SJ^^ 
^^i^Sl^ (5.6 mD^iD;!. ^JET. ^IK^^^bfeo tciTK^JP;!. i^^^^ 

g^^^^/L - 6/1 4/l)-ei»^b. (2-;^=3^y-2-:7aL=/V^^/l-) :j{7/V 

5 t e r t -:^^/U3i;^v^/^(3. 95 g, JtSi^ 39%) ^#fCo 

APCI-MS m/z: 235 [M+H]^ 

2 - 7 5^/1-) — :p 5 >^ t e r t - Zf^-^l^^ (2. 20g, 9. 36 

mmol) 1 8C0X^3 -e#bttfc ( 2 - :7/l^::rn ^;t^:xyX/^) t K^v' 

h y :7/V:^i3l^®gi&(4.21 g, 14.8 mmol);&^e> [5- (2 -7/l^;rn ^;iz:=;^) 
-2-:7 3:=;^-2, 3-^J\iYn [1, 3, 4] ^Tv?Ty-/V-2— r/Vp{^ 
7k] t e r t - >''^7k^;^-7"/W(l. 63 g, JjX^ 45%) ^#fCo 

APCI-MS m/z: 388 [MtH]*. 
Xm4 

mMmQ(OTM5\^%^m.(o-^m^m\:^x. ±ffixm3T'#bttfc [5- (2-37 

/l'^n:7^=/P) -2-:7^=/l'-2, S-i^tKn [l, 3, 4] f^Tv^Ty*— 
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/V- 2 T/Vp^^/^] :tiJ^^<^>'^ ter t — 7"'^/V^;^7^/V(1.36g, 3.51 

nimol) ib^hit-B-^ 4 6 (0. 43 g, iDl^ 28%) ^^fCo 

APCI-MS m/z 430 [M+H]*; ^H-NMR (270 MHz, CDCI3) & (ppm) : 1.40 (s, 9H). 2.51 (s. 
3H), 4.14 (dd, J = 6.1, 14.8 Hz, IH), 4.68 (dd, J = 6. 7, 14. 8 Hz, IH), 5.42 
(m. IH), 7.07-7.45 (m, 8H), 7.79 (ddd, J = 0. 9, 7.2, 7.4 Hz, IH). 

MMM 3 3 -d^^^hivtlit'B-'^ 4 6 (0. 330 g, 0. 768 iranol) ^ 4 mol/L mt^M- 
@^^3i^/U^^(30inL)lCit^U. ^?atr30 5:^WS#Ufc„ iSfclil. ^^T^ 

(0. 28 g. JjX^ 100%) §r#fCo 

APCI-MS m/z: 330 [M+H]"; ^H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.53 (s, 3H). 3.83 
(d, J = 14. 3 Hz IH), 4. 60 (d, J = 14. 3 Hz, IH), 7. 04-7. 18 (m, 2H), 7. 28-7. 45 
(m, 6H). 7.87 (ddd, J = 1.6, 7.6. 7. 6 Hz, IH), 8.93 (br s, 2H). 

mmms 5 at-a-m^s) 

MMM 3 4 1?# birhfcit-B-^ 4 7 (169 mg, 0. 462 mmol) ^i^^ v^ n ;l ^ 1^ (5 xoL) 
iC^^ ^m.X* h V ^^^/WT 5 V (322 nL, 2. 31 nunol) J; TJ^^t-fb 2 - a d in 
^7^;^;V7^=.;V(0.097mL, 0. 924 mmol) ^Jn;t. ZOi^f^^WVtCo ^Jtm^7i^(5 m 

(^3r1^>'/@l^^^/^ = 3/2)T»igU. it^^OA 8 (186 mg, HX^ 96%) ^# 

APCI-MS m/z: 420 [M+H]*; *H-NMR (270 MHz, CDCI3) 6 (ppm): 2.50 (s, 3H), 3.98 
(dd, J = 5. 5, 13. 9 Hz, IH), 4. 58 (dd, J = 7. 6, 13. 9 Hz, IH), 5. 92 (d, J = 9. 9 
Hz, IH), 6.27 (d, J = 16. 7 Hz, IH), 6.53 (dd , J = 9. 9, 16. 7 Hz, IH), 7.09-7.49 
(m, 8H), 7.83 (dd, J = 1. 8, 7.8 Hz, IH). 

mnm^ 6 (.it-^m^Q) 

UW\ 3 5 -C#btLfc{b-^i^4 8 (120 mg, 0. 286 mmol) ^ 7 mol/L T^^^T 



72 



wo 2005/035512 



PCT/JP2004/015293 



m-t^ :itKX^. it^m 4 9 (89 mg, J|X^ 72%) %#fc„ 
APCI-MS m/z: 437 [M+H]*. 

m^mz 7 iit^m^ o) 

• 3 5 -e#feiXfc:{b-a-#>4 8 (78. 3 mg, 0. 187 mmol) ^T-fe h= /U (3 

mL) ^?a-ev^^ ^/l-T ^ • m^^ilQ. 0 mg, 0. 933 mmol) ^M^. ^M. 

{^viu a^fVK/:^ ^ J —/U = 6/1) X-'mm ^b-a^i^ 5 0 (79 mg, JtSL^ 91%) ^ 

APCI-MS m/z: 465 [M+H]*; NMR (270 MHz, CDCI3) 5 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H), 3.17 (m, 2H), 4.14 (d, J = 13. 7 Hz. IH), 4.65 (d, J 
= 13.7 Hz, IH), 7.08-7.47 (m, 8H), 7.83 (ddd, J = L 8, 7.6, 7.6 Hz, IH). 
^iS^!] 3 8 (it^m 5 1) 

3 5 X^htlti^t-B-^ 4 8 (108 mg, 0. 257 mmol) h = M; /'l'(3 mL) 

icmMV. ^?a-e->^n:7'n tVl^T^ (0.090 mL, 1.3 mmoD^^jnxL. 10 

u:^s;\.J^/;^^ /-;V = 9/l)T^MU. At^^^ 1 (87 mg. W67%)Sr#fc„ 
APCI-MS m/z: 477 [M+H]* 

m^ms 9 iit-^m^ 2) 

3 8 T'# ^tltcit^^ 5 l (87. 4 mg, 0. 183 mmol) ^1, 
i5'>'(3mL)^S^®?(0.5mL) (Dm^m-m^^^MX^. T-fe hT/l^xt K(0.030mL. 0.55 
mmol)*5j;tJ^h y T-fe h =¥v'7K^'fb:^K hi) !>i=v(0. 194 g. 0.915 mmol)%:^fn^. 

9/l)X-*»M-r^r {b-a-^S 2 (56 mg, iR^ 61%) ^#fCo 
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APCI-MS m/z: 505 [M+H]*; 'H-NMR (270 MHz, CDCI3) 5 (ppm) : 0.45 (ra, 4H), 1.04 
(t, J = 7. 2 Hz. 3H), 1.71 (m. IH), 2.50 (s. 3H). 2.63 (m, 2H). 3.10 (m. 2H). 
3.24 (m. 2H). 4.11 (dd, J = 6. 1, 13. GHz. IH), 4-63 (dd, J = 7. 2. 13. 9 Hz. IH). 
5.59 (t, J = 7. 2 Hz, IH). 7.08-7.47 (m, 8H), 7.83 (ddd, J = 1. 8, 7.6, 7. 6 Hz, 
IH). 

mmm 4 0 at-^ms 3) 

3 5 -e# b:t^fcjk'^^ 4 8 (87. 0 mg, 0. 176 nmol) %T-fe b = /V(2 mL) 
t?^^y -/^ (2 mL) <Dm-^mm\^m^ 2-T^/^i5^ V^^;^-/!- (200 mg, 1. 76 
nmol) *3 J; t^^fP^mTKm-:^ hV^ AtK^ (2 mL) %;UP X..mt^X- 2 mmmW UfCo 

X-m^\^tzL^. ISTK^M-^hP •>AT'^#b. ?;^ffiT^ m^^^*U7t„ ^^^^ 
^MM^^-^ ^ — {^ = 6/1) -e^Mt"^ ^ ^ 

ic: J; D . -ftl-a-^ 5 3 (45 mg, iUl^ 45%) ^#fc„ 

APCI-MS m/z: 497 CM+H]^ ^H-NMR (270 MHz, CDCI3) 5 (ppm): 2.50 (s, 3H), 
2.76-2.98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J = 14. 2 Hz, IH), 4.69 (d. J 
= 14. 2 Hz, IH), 5.61 (br s, IH), 7.08-7.47 (m, 8H), 7.83 (ddd, J = 1. 8, 7.7, 
7.7 Hz, IH). 

mMm4.i (ib-a-^js 4) 

mM^^] 3 4 Xmh^ti^t^ll^ 4 7 (149 mg, 0. 409 mmol) StDMF (5 mL) \Z.mM 
N— t e r t -7* h^i/ji^/V^^J^^i/^ri^y v'^/(208 mg, 1.19 mmol). EDC • HC 
1 (171 mg. 1.10 mmol) 43 J; t^H OB t • H20(282 mg, 1.84 mmoD^JPX.. ^iS. 
■ei2NFFpm#Ufco ^^t-7k(5 mL)^^;t. @lF^^^/l-T*ttm UfCo ^ 

^i- 5 r i J: !9 . ^t^m 5 4 (144 mg, JCl^ 73%) ^#fCp 

APCI-MS m/z: 487 [M+H]*; 'H-^QMR (270 MHz, CDCI3) 6 (ppm) : 1. 39 (s. 9H), 2.53 
(s. 3H), 3.70 (d, J = 5. 8 Hz, 2H), 4.23 (dd, J = 4. 8, 14. 8 Hz, IH), 4.85 (dd. 
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J = 7.1, 14.8 Hz, IH), 4.97 (m, IH), 7.07-7.46 (m, 8H). 7.79 (ddd. J = 1. 6, 
7.7, 7.7 Hz. IH). 

MMM 4 1 -e# h^f^^t^m 5 4 (109 mg, 0. 224 mmol) ^ 4 mol/L i^-ftiTK^— 

i^^ai^/v-^^ (2 bl) Km-m ^la-T? so ^p^^^ uf^o ?^i±T. mi^^©* 

a$ ^i^-f yzf^ \f7V3L^^^v-Q y ;^ 7 y — {e: J; . it-^m 5 5 (43 mg, 

46%) ^#fCb 

APCI-MS m/z: 387 [M+H]*; ^H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.27 (s, 3H), 3.83 
(m. 2H), 4.20 (dd, J = 6. 2, 14. 0 Hz, IH), 4.78 (dd, J = 5. 6. 14. 0 Hz, IH), 

4.97 (m. IH), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1. 6, 7.7, 7. 7 Hz, IH), 8.43 
(m. 2H). 

^»J4 3 iit^mSQ) 

"^MM 3 4 •^^hfhtLit^m 4 7 (153 mg, 0. 418 mmol) ^ v^ri^ n n ^ ^ >- (4 mL) 
t'Dv^^^ (0.079 mL, 0. 92 mmol) *5j;t;?p b n 37^^/1^ a u /J^y^ 
(101 mg, 0.502 mmol) ^*P;t. m.^'T^ 1 mfimWX^tlo ^J-s K^^M\Z.ii^ 

7>f-(n— ^i^-^/i^^rc5^/U = 2/l)T'i^Mi-Sri:fc:J;t3, 
(205 mg, HX^ 100%) ^#fCo 
APCI-MS m/z: 495 [M+H]^ 
Il»!l4 4 (-fk-a-i^ 5 7 ) 

^M^ll 4 3 "e#??i^fc'fb'^% 5 6 (96. O mg. 0. 194 mmol) ^V^^ n u ^ {2tsL) 
f^^^L. N, N-v?;>i^/V3i^i/V~:;=T5 >'(107 mg, 0. 971 raraol) ^;!jP;t. 
-e 7 B#P^^^ bfCo ^gjE T. ?J ^ ^P'7hi5^7:7^-(>57 

n n TtN/l^A/^ y = 9/1) -e^^-T-S i: J; «9 , 5 7 (12. 2 mg, 

14%) Sr#fc„ 

APCI-MS m/z: 444 [M+H]*; ^H-NMR (270 MHz, CDCI3) 6 (ppm): 2.20 (s, 6H), 2.39 
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(t, J = 5. 8 Hz. 2H), 2.53 (s. 3H), 3.22 (q, J = 5. 8 Hz. 2H), 4.27 (dd, J = 
5.4, 15.1Hz. IH), 4.74 (dd, J = 6. 7, 15.1Hz. IH), 5.08 (m. IH). 7.06-7.45 
(m, 8H). 7.78 (ddd, J = 1. 8, 7.7, 7.7 Hz, IH)-. 

mMm4 5 at-a-ij^s s) 

^Ji^!l4 4l;ifB^<D:fe"jfei:i*CT. mMM4: 3 X-^hi^htzit't^ 5 6 (100 mg, 
0.202 nuflol) :J3 j:I^4 -T 5: /7J^/Vt°!;v^>' (0.0103 mL. 1.01 nunol) ^et^Pj-fb-a-*^ 
5 8 (21. 1 mg, IJZ* 23%) ^#fCo 

APCI-MS m/z: 464 [M+H]"^; ^H-NMR (270 MHz. CDCI3) 8 (ppm) : 2.49 (s, 3H), 
4.07-4.43 (m, 3H), 4.78-4.95 (m, 2H), 5.84 (s, IH), 7.06-7.45 (m, lOH). 7.78 
(ddd. J= 1. 6, 7.4, 7.4 Hz, IH), 12.9 (m, 2H). 

mMm4 6 (it-^ms 9) 

6 \:ifdM<D:^W:i^^ CT. it-^mJD (2. 66 g, 6. 21 mmol) *5 J:!)^ 2 - 17 
y^-u y:a=^jU^v >'M (1. 74 g, 12. 4 mmol) ib^ hit^^ 5 9 (2. 09 g, I{51^ 79%) ^ 

APCI-MS m/z: 444 [M+H]*; ^H-NMR (270 MHz, CDCI3) 6 (ppm): 1.43 (s, 9H), 2.45 
(s. 3H). 2.64 (m, IH), 3.29 (m, 2H). 3.74 (m, IH), 4.68 (m. IH). 7.08-7.46 
(m, 8H), 7.81 (ddd, J= 1.6, 7.4, 7. 4 Hz, IH), 

mmmAi ({k-a-^^e o) 
m-mm^ A\z.wM(o'^^\z.m\:'X. mMm^ 9 (2.09 g, 

4. 71 mmol) t^ib^h^m 6 0 (1. 65 g, JlX^ 92%) ^#fCo 

APCI-MS m/z: 344 [M+H]*; iH-NMR.(270 MHz. DMSO-dg) 6 (ppm): 2.40 (s, 3H). 2.86 
(m, 2H), 3.25 (m, 2H), 7.28-7.45 (m, 7H), 7.59 (m, IH), 7.87 (ddd, J = 1. 5. 
8. 1, 8. 1 Hz, IH). 

nmmA s ({t-a-^j e i ) 

mMmA im|E^o:;^^l::^CT. mMmA 7T*#b^^fc^k'a'^i^6 0 (1.37 g. 
3.61 ramol):j3j:t)«4- (i^P«^/^T5y) • iS^(l. 80 g, 10.8 mmol) 
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6 1 (1. 07 g, ilX^ 65%) ^#fc„ 

APCI-MS m/z: 457 [M+H]*; ^H-NMR (270 MHz, CDCI3) 8 (ppm) : 2.22 (s. 6H), 
2.20-2. 35 (m, 5H). 2.72 (m, IH). 3.28 (m, 2H),- 3.91 (m. 2H), 6.66 (m, IH), 
7.08-7.47 (ra, 8H). 

mi^m4 9 (fb-a-^e 2) 

■ 1 8 X-m^tlti^t^m 3 4 (120 Dig, 0. 337 mmol) ^1, 2—:^^}:tu=^^ 

>(4.mL)t mm (0. 67 mL) (OiE^^t^tC^^? N - ;^ ^/l^ t°-<^ v?^ (0. 187 mL, 
1. 68 mmol) j3 J:!/ b y T-fe h =3r S-TK^jb^ h y A (0. 428 g. 2. 02 mmol) 

^AP^s ^ig.-ei2 ^rsl^^UfCo SfS:^^tc:^(5 mL)Sr;!JD^. i!^ uu^jUM^X-t^m 

= 9/l)l?*tMb. 'fk-a-^e 2<Z>i^^:^(35 mg)#fc„ #e>tbfc{t:^#f 6 2 
il^K%i^^:2^^/l^(l mDiC^^L. 4mol/L:^-fk7km-i'^^^9^^l'J^(l mDJp 

L. ms.Tm^m:ir^ C ^ tc: J: . fk-g-i^ 6 2 (29 mg. 20%) ^#fc:o 
APCI-MS m/z: 441 [M+H]*; NMR (270 MHz, CDCI3) 8 (ppm): 2.0l(m, IH), 2.28 
(s, 3H), 2.35 (m, 3H), 2.43 (s, 3H), 2.40-2.58 (m, 9H), 3.14 (m, IH), 7.08-7.46 
(m. 8H), 7.81 (ddd, J= 1.6, 7.4, 7. 4 Hz, IH). 

mmm 5 o at^m e 3 ) 

XSl 

2 -T 5: / Tir hy^y l^m^(.2. 93 g, 17. 1 mmol) ^T-fc b — h y /UdOO mL) 
Kmrni-. ~km-i^—t e r t-^^/K5.09 g, 22.9 mmol) *5 j;t)«4 - ^ 
yVT 5 / t° y i^^-(2. 21 g. 18. 1 mmol) ^M:^. ^WlX 10 BtF^m^Ufc. ^J^;?^(3l 

T*?5fe#Lfc^. *i7lc?^^-^fy t>i,-c^jtU i^^^^^ff^^bfco a^^^xy^b 
'i'*;^;??^ D-^ Ki/^:7^ — (^:3rf-^//i^^az^/V = g/i -4. 4/l)l?)it^ 
L> 2- (tert-:/h v-J^/l^/j^^^/WT 5 / ) T±: h 7 31 / >'(865 mg, 21%) 
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/ (851 mg. 3. 62 mmol) ^ 7^ 7 — /V- (20 mL) \<imM Us 5 :^ ;W-<>? 

ig(i. 03 g, 8- 04 mmol) ^^jp;t. 15 ^p^^#bfc„ SiS^^i::7K^^in;t. wm 

_bfaXm2T'#e)tb5 2- (t e r t--^h=3r->:i>/k7j?=/l-T5y) T-fe^:7rc 
y :/= ^ /W^ >• (2. 91 g, 9. 44 nunol) (il^TK^^ (30 mL) 130°C 

5-T-fe:^7^T5:y-2- [(ter t -y^ V^-yfi fVif^^^^VT ^ y^/l^3 - 
2, Kp-2-:7^^/W-1, 3, 4-^Tv?TyW^(2.06 g, 56%)^ 

APCI-MS m/z: 393 (M+H)*. 

_h|BXS3T?#?>tl/^3-T-fef^/^-5-T-fe:^/V'T^y-2- [(ter t- 
'f\-^-y1^jVif^=^)VT^J) y^/i^] -2, 3-v?t K^-2-:7al=^/^- 
l , 3,4 -^Ti^T y — /l^ (2. 01 g, 5. 12 mmol) b c:^ /V (20 mL) (C^^? 
t v?^ • 1 TKfP^ (8. 0 mL, 0. 16 mol) ^M^. ^MT^ 6 ^Ffl^^bfCo S 

— (Ul# : Hi-Flash™ column. ^^-^^ /^m=^f- = 2/3) T^MI-^ ;i (JI J; 

y-3-T-fe^/W-2- [(t e r t-:yh=ariy:«7/V3jf^/VT$y) 
y^/^]-2. 3-e^t Kn-2-:7^-7^- 1, 3, 4-^Tv?Ty— yV-(1.42g, 
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79%) ^m^fco 

APCI-MS m/z: 351 (M+fl)*. 

JifBXS4-e#biX^5-r $7-3-T-fe^/V-2- [(t e r t-^h^i^ 
:^7/l'/}?:=i/^T5:y) y^/l^] -2, 3— v?fc Kn-2-7ai=./^— 1, 3, 4-^ 
•Ti^Ty— /l'(4- 30 g, 12. 3 mmol), 3 r^it:^ ]} 1^7 A (2. 45 g, 14. 8 mmoD^o J:t^3 
"Xt^ (2. 81 g, 14. 8 nimol) f — h !; /V (86 mL) \zmM V. 3 (3. 75 g, 14. 8 

miDl)^MK.fz.^. ykif^f^MF^mt e r t - :/^/K4. 40 mL, 37. 0 mmol) ^APx.. 

50" cx-2mmmwvti„ Rji^M^m.m.-MX'^^\^ti^. t^^m^. ^m^'^ji^x 

^•f^^ = 1/6) Xmm-t^^tiZ^^^ 2- [(te^t-:/^ 

:¥v':^/l^^'=/VT5: 7) pi^/l^] -2. 3— C/t Kn-5 — 3— K-2-:7J:^y^' 
- 1 , 3 , 4 - i^T y^-zW (4. 04 g, IjZ^ 71%) ^#fCo 

ESI-MSm/z: 462 DmY; ^H-NMR (CDCI3) 5 (ppm) : 1.45 (s. 9H), 2.40 (s. 3H), 4.13 
(dd, J = 6. 6, 14.9 Hz, IH), 4.61 (dd, J = 6. 6, 14. 9 Hz, IH), 5.26 (m, IH), 
7.27-7.41 (m, 5H). 

_b|BX@5T'#e>*T/yt3-T-fe^7W- 2- [(t e r t h =3f /I-tJ^^/VT 
^/) ^^/V] -2, 3-i^t Kn- 5-3— K- 2-37 a^:=:7V-l, 3. 4-^ 
T v^T y — (1. 93 g. 4. 18 MDol) ^ h /l^^t (57 mL) l^mM h V 7*^/1^ tf 
v'^i/(l-83 mL, 6.26 mmoDjSitJ^x f^=3r^ ( MJ :7ai=/U:^^;^ 7^- V) Xy^;? 

A (242 mg, 0. 209 nimol)^JD;t. 100° C 3 B#Pb1^# U/^c„ ^.iS^^gfc: 5%7 ^'^li 

^sfcgfei^ufc^. tl7K?^it^■:^^y !>A-t?^j!^u ?teTt?ig^bfco mm^i^v:^^ 

^^"7-7 (ilF^^^^/l'/n— =3ri^V = 2/3) -e^tMi"^^ 
i lil j; 19 , -fb-a-^ 6 3 (1. 33 g, iR^ 88%) Sr#fc„ 
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ESI-MSm/z: 362 [M+H]*: ^H-NMR (CDCI3) 5 (ppm) : 1.42 (s, 9H), 2.41 (s, 3H) , 4.13 

(dd, J = 6. 2, 14.9 Hz, IH), 4.62 (dd, J = 6. 6, 14. 9 Hz. IH), 5.35 (m, IH), 

5. 51 (d. J = 17. 4 Hz. IH). 5. 67 (d. J = 10. 7 Hz, IH), 6. 58 (dd, J = 10. 7, 17. 4 
Hz. IH), 7.26-7.39 (m, 5H)- 

MMms 1 ab-^i^e 4) 

• O T'^b^^^c^fb-a-i^ 6 3 (1. 10 g, 3. 04 mmol) trT-fe h:^(20 mL) {^.^M 

7K(3.0 jsD^M^tc^^. 7lcJ^T-C'ii^>':^f>'^:f P !>A(1.68 g, 10.6 mmol) 

^^jDx.. m.m.x- 3 B#FHm#ufco Rmm^M.^iM7i^mi- hv^-^ (i. 03 g) . i moi/L 

it-^^ 6 4 (965 mg, IIZ^ 81%) ^#fCo 

ESI-MSm/z: 380 [M+H]^; frNMR (DMSO-dg) 6 (ppm) : 1.39 (s, 3H), 2.25 (s, 9H), 

4.03 (dd, J = 7. 8, 14.4 Hz, IH), 4.33 (dd, J = 4. 7, 14. 4 Hz, IH), 7.30 (m, 
IH), 7.32-7.42 (m, 5H). 

mrnms 2 (it^me 5) 

5 1 X^i^bi-htiit^m 6 4 (116 mg, 0. 306 mmol) , HO B t • H2O (48. 0 
mg, 0. 313 mmol) :J3 .t t/^E D C I (66. 0 mg, 0. 344 mmol) ^ DMF (1. 2 mL) iC^g? 
mm.X 10 l^mmW bfc^. IrI Sa^-e text- -f^/^r ^ (0. 163 mL, l. 55 mmol) 

7K^^ID:lx 'mn.^'f'f^xm^\^%. ^^^tK. Imol/L:^^. mv^'^'^-M.xiw^ 

6 5 (96. 1 mg, 72%) ^#fc„ 

ESI-MS .m/z- 435 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 1.43 (s, 18H), 2.38 (s, 3H). 

3.95 (dd, J =5. 5, 14. 7 Hz, IH), 4.71 (dd, J = 7. 6. 14. 7 Hz, IH), 5.31 (m, 
IH). 6.38 (br s, IH), 7.25-7.39 (m, 5H). 

mmms 3 at^me e) 
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MM^i 5 2 -e#^>;}^/c'^k-a'% 6 5 (96. l mg, 0. 221 mmol) 4 mol/L ^-fb*^- 
(80. 4 mg, IR^ 98%) ^#fCo 

ESI-MS m/z: 335 [M+H]*; 'H-NMR (DMSO-de) 5 (ppm) : 1.34 (s. 9H), 2.41 (s. 3H). 
4. 16 (d, • J = 13. 8 Hz, IH) , 4. 25 (d, J = 13. 8 Hz, IH), 7. 31-7. 46 (m, 5H) , 7. 81 
(br s, IH). 8.49 (br s, 3H). 

mmms a {i\^^mQ 7) 

HWlI 5 3 -e^htlti^t^^ 6 6 (78. 3 mg, 0. 211 mmol) (Oi?^ n n ^ ^ 
(2. 0 mL) (C, hV =^'f-/^T ^ >- (0. 147 mL, 1. 05 mmol) *5 J; XJ^1^i[: 2 - ^ a a 
/V;:^/V':^^/K0.033 mL, 0. 32 mmol) ^:SP;t. ^?&-e 30 5^r^M#UfCo SJS^^^J-tK 
^JPx.. g^^^^/WT*|Smbfc„ 1 mol/L J^m. IS^:ft:^7KT'Jl|l^?5fc?^U 

(^ ^ y -/v/i^^:^^^/^ = 1/10) T-«^-r-5::<>:(3:J:D. -fb-a-^^ 

6 7 (59. 3 mg, JlX^ 66%) ^#fCo 

APCI-MS m/z: 425 [M+H]*; 'H-NMR (CDCI3) 8 (ppm): 1.44 (s, 9H), 2.38 (s, 3H), 
3.82 (dd, J = 5. 3, 13. 8 Hz, IH), 4.58 (dd, J = 8. 5, 13. 8 Hz, IH), 5.24 (m, 
IH), 5.96 (d, J = 9.9 Hz, IH), 6.29 (d, J = 16. 5 Hz, IH), 6.40 (br s, IH), 
6.55 (dd, J = 9.9, 16.5 Hz, IH), 7.25-7.40 (m, 5H). 

mmm 5 5 (.it^m e s ) 

5 4 T?# ^tltc^t^m 6 7 (58. 3 mg, 0. 137 mmol) b ^ /I' (1. 2 

mL) \Z.Wm MJ ^'f-7Vr 5 ^ (0. 134 mL, 0. 961 mmol) ^ ^Xy-^J>:^ 'i-J^T ^ V:^ 
^4^(56.0 mg. 0.687 mmol) ^iP;t^ 1 ^F^itt^Ufdo '^-M'^'^'^IS^T^.. 

^l-a-^^d^b/^fH-fbL. 'fb-a-^je 8 (42.5 mg. 66%) ^#fc„ . 

ESI-MS m/z: 470 [M+H]*; ^H-NMR (CDCl,) 5 (ppm): 1.43 (s. 9H), 2.27 (s, 6H), 2.38 
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(s, 3H). 2.77-2.84 (m, 2H). 3.14-3.20 (m, 2H), 3.93 (d, J = 13. 8 Hz, IH), 4.69 
(d, J = 13.8 Hz, IH). 6.13 (m, IH), 6.39 (br s, IH), 7.27-7.42 (m, 5H). 

mMm5 6 ut^me 9) 

MMWil 5 1 -rs^hflfzit-^!^ 6 4 (100 mg, 0. 264 mmol) S:N, N-i^y^ ^;l^T^ 
b T 5 K (1. 0 mL) \z:mM 7ki^TX-mt^:t~;V (O. 039 mL, 0. 54 mmol) 
30 ^mWM^ VfH^. y-zr^^ tV^r 5: ^ (0. 370 mi. 2. 64 mmol) ^;!jP :t . 

= i/i)-eiftM-r^:^i:l-J;«9. -fb-^^ie g (122 mg, JDi^ 100%) >lr#:^o 

ESI-MS m/z: 463 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 1.16-1.32 (m, 6H), 1.35-1.56 
(m, 6H), 1.42 (s, 9H), 2.35 (s, 3H), 3.55 (m, IH), 3.97 (dd, J = 5. 4, 14.8 
Hz, IH). 4.54 (m, IH), 4.72 (dd, J = 7. 7, 14. 8 Hz, IH), 5.43 (m, IH), 7.25-7.42 
(m, 5H). 

•mms 7 i^-^mi o) 

!^6 9 (122 mg, 0.264 mmol) $r 4 mol/L :^'fb7K^-@^^^^/^^7^(l. 0 mL) "C^ 
aU. ^V^-Cx h y =^'^J^^T 5; ^(0. 184 mL, 1. 32 mmol) 0#^5ETx :^'fl: 2 — rJ' n 
a (0. 055 mL, 0. 53 mmol) t :zb\^X^. it'^^ 7 0 

(75. 1 mg, 62%) ^#fc„ 

ESI-MS m/z: 453 [M+H]*; 'H-NMR .(CDCI3) 6 (ppm) : 1.22-1.35 (m, 6H), 1.40-1.52 
(m, 6H), 2.37 (s, 3H), 3.58 (m, IH), 3.84 (dd, J = 5. 3, 14. 2 Hz, IH), 4.57 
(dd, J = 8. 3, 14.2 Hz, IH), 4-69 (m, IH). 5.19 (dd, J = 5. 3, 8. 3 Hz, IH), 5.97 
(d, J = 9. 7 Hz, IH), 6.29 (d. J = 16. 5 Hz. IH), 6.56 (dd, J = 9. 7, 16. 5 Hz, 
IH), 7.26-7.42 (m, 5H). 

mmm^ s (A\:.^m7 d 
mMm 5 5 \z.%tm.(o^'m^^ ex. umm 5 7 -c# ^st^fcfb-a-^/ 7 0 (72. 0 mg. 
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0. 159 mmol) ^hV ^^i^/VT 5 >' (0. 155 mL, 1. 11 mmol) <^#^£T, v^^ ^/l-T ^ > 
(65.0mg. 0.797 mmol) #btLfc^^i^^g^m^'9^/l-(3. 0 

7 1 (66. 0 mg, urn 72%) ^#fcio 
ESI-MSm/z: 498 [M+H]*; ^H-NMR (DMSO-de) 5 (ppm) : 1.21 (d, J = 6. 6 Hz, 6H), 1.34 
(d, J = 6. 6 Hz, 6H), 2.22 (s, 3H), 2.80 (s. 6H), 3.35-3.50 (m, 3H), 3.58-3.70 
(m, 3H), 3.92 (dd, J = 7. 6, 14. 2 Hz. IH), 4.41 (dd, J = 5. 6. 14.2 Hz, IH), 
4.64 (m, IH), 7.27-7.47 (m, 5H), 8.09 (br s, IH), 10.18 (br s, IH). 

mmm 5 9 ut^m 7 2 ) 

MMM 5 1 TT^htLtiii:^!^ 6 4 (100 mg, 0. 264 mmol) SrDMF (1. 0 mL) iZ^M 
V. m.m.-C 3f7itp^ ^/V (0. 040 mL, 0. 64 mmol) ^2:XJ^m^:^ V ^ A (40. 0 mg, 0. 289 

mmt:^ ^ / — /^C3. 0 mL) iz.^mu mmmio, so mo ^m^. 50" ct? i mmm 

h y :j^^/UT ^ >• (0. 368 mL, 2. 64 mmol) 0#^ET. ^it aL^/U:7./U:^ 
^/^(0. 110 mL, 1. 05 mmol) tKJt-^"^^ ^t\^^^^ it-^^ 7 2 (46. 6 mg, iDl^ 
46%) §r#fCo 

ESI-MSm/z: 384 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 2.42 (s, 3H), 3.89 (dd, J = 6.0, 
14.1 Hz, IH), 4.57 (dd, J =7. 8, 14. 1 Hz, IH), 5.37 (dd, J = 6. 0, 7. 8 Hz, IH), 
5.95 (d, J = 9. 8 Hz, IH), 6.27 (d. J = 16. 5 Hz, IH). 6.55 (dd, J = 9. 8, 16.5 

Hz, IH), 7.25-7.42 (m. 5H). 

mmmeo i^t^m7 3) 
m^m 5 5 i^um(o:^m^mcx. mMm 5 9 xm^btitcit^iii^ 7 2 (46. 0 mg, 

0. 120 mmol) §r h y ^^yl'T $ ^(0. 117 mL, 0. 839 mmol) ^D#^^T^. v^P« ^/l^T 5: 
^mmm.i'^. 9 mg. 0. eOO mmol) t KJt^^^^ r i: J; t) . it^!^ 7 3 (29 mg, 
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m 56%) i^#fCo 

APCI-MS m/z: 442 [M+H]*; 'H-NMR (CD3OD) 5 (ppm) : 2.22 (s, 3H), 2.80 (s, 6H), 

3.35-3.50. (m, 2H), 3.58-3.70 (m, 2H), 3.92 (dd, J = 7. 6, 14. 2 Hz, IH), 4.41 

(dd, J =5. 6, 14.2 Hz, IH), 4.64 (m, IH). 7. 27-7. 47 (m. 5H), 8.09 (br s. IH). 
10. 18 (br s. IH). 

X®1 

2 -T ^ / T-fe V:7a:.y :^mMM.(.2. 93 g, 17. 1 mmol) ^T-fe h ^ h y /V(100 mL) 
izmmi^fCo :Z(Dmmi^—l^^—:^- t e r t -^5^/1^(5. 09 g, 22.9 mmol)*5j; 
t)«4 -i^T^ ^/l^T ^ / y v'>'(2. 21 g. 18. 1 nmol) ^jlIl^*P;t. M^X' 10 NfPb^M 

m&^->V :^^^^^'7J>s^r2-^ h^^y^ — i^^-^l^ym^^^^i^ = 9/1 ^ 
4/'l)-t?)»M-r-5r ^lilj; ^9. 2- (N-t e r t -7* ^ v':^/V7J?=l/vt 5 / ) 
h :7 31 / V (865 mg, 21%) ^#fCo 

±|BX@ 1 -e#btvfc 2 - (N- t e r t h /)^:^=-/VT Tir h 

7 It y >- (851 mg, 3. 62 mmol) ^ (20 mL) iZL^M Ufdo # ^ ttfc^^^^d^ 

5 ;5//W^v? m^M(l. 03 g, 8. 04 mmol) ^JD;!. 15 B#rpgi^# UfCo S 

-rvv ^j>sxm.mi^. mm^m^m^x^tio mhthfc.mm^^:^^ nu^^i^isomD 

K^MVs y 75 mL, 21. 7 mmol) *5 i iKi^'f b h P 7« ^>'l'T-fe:^yV(2. 23 mL, 

18. 1 mmoi)^iip;t. m.f^x 16 mmmwx^fco Rjt^mi^mummTKmi- hv ^j^tk 

}} n-^ h:!^7Z7 ^ — (^ar-^>'y^l^=i^^/i' = 9/1 4/1) -e 

Jf^-r^wirtCi!?, 2- [(t e r t-y ^^v':;t7/V3l?-/UT^ y) y^/l^] - 
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2, 3-v?tKa-3- (2. 2.-^^:^^)V^X2.\^i!r=^7V) -5- [(2. 2-v? 

mg, 53%)^#:^o 
APCI-MS m/z 477 [M+H]*. 

xas 

■ ±Bxm2T-#btb5 2- [(t e r t-^h:35^v';^7/W7i?=/UT5:y) ^ '^^^V-] 
-2, S-i^tKci-S- (2, 2-i;?^^/U'7°n t:-:;^-:=:/V) -5- [(2, 2- 
v'^^/^:7'of^^/U)T^y]-2-:7:n=/l'-l, 3, /U(3.72 
g, 9. 48 mmol) ^ t e r t 7 — /U(150 mL) hW^—^"^-^ h y !>-2^7K^?^(pH 

= 3 ; 50 mL) cOf^-a^^tlK^-^^ U^Co #btLfc^^?^J;i7k^^b}5 5 f P (3. 6 
g. 94.8 mmol) Sr^ia-^^;!jq;l, 1 B#r^^^Lfc:„ ^^&?^te:i^^(5. 4 mL) ^^JP 

;^^y-i-^;ii:tz:j;t). 5-T^y-2- [( t e r t h^rix;?;/!- 
5: y ) p( ^/l^] - 2 , 3 - v^t Kn - 3 - ( 2 , 2 - v^p« ^/v:rn 

yu) _2-:7a:=/V-l, 3, 4-^Tv=T>^-/l^(3.10g, 99%) tr#fc„ 

APCI-MS m/z: 393 CM+H]\ 

X?14 

^JfeF!) 5 o <DX^ 1 fc|B^<o:;^ifeic:2p CT^ _hfBxm 3 -e#e>ttfc 5 - T ^ y - 

2- lit & T \—z^''V^-y1o;Vi^=-)VT^J) ^^/V] -2, 3--:;^t:Kn-3 
- (2, 2-i^>^/V7^n f:^^/!^) -2-:7j:=i/V— 1, 3, 4-^;7-c;?^y_ 
/Ud. 00 g, 2. 55 mmol) . 3 y A (580 mg, 3. 04 mmol) . 3 !>'fba?(510 mg. 
3.07nimol). 3!>^(780mg, 3. 07 mmol)43j;-O^M?gM t e r t -:7'^/V(0. 980 mL. 
8. 24 mmol) J; 19 , 2- [( t e r t -7* h^iXj^/W/I^^^^VT 5: / ) ^ ^/^] -2. 

3- -=^tKn-3- (2, 2 -v?y 5^/1^:7' nfc°;r=/W) - 5 _ 3^ K_ 2 - 
1 . 3 . 4 -^Tv^T y'-/V(986 mg. IR^ 77%) ^#fCo 

XS5 
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±iaxm4 l?#^tl.fc 2- C(tert-:/b ^iy:^ ;V:ts=^/^r 5 / ) ;^ ^7^] 
-2, 3-v^fcKo-3- (2, 2-v'^5^/V:7'al::'::e-^/V) -5-3— K-2- 
-7 ^ 1 ^ -^T i^T y— /V'CSOO mg, 0. 993 imnol) %THF (10 mL) iZ. 

^^b. h y ^ h ^af^-tXt-^/L-v-^ ^(0. 420 niL, 1. 99 ramol) . (v?^>'v^ ^ 't'V 

T-fe b:/)/^7>^!>-^(86 mg, 0.15 mmol):fe j:tJ^7" b 7 :/^/l^T ^^^^ t> i>> :7 d y 
■K(LOmol/L THF^t^, 2. 00 mL, 2. 00 mmol) tr^DX. 50° Cl2:T6^rB^^U 

iy}):fy^/i^:h7J^^^^h^9y-(— imm^^j^Xn-^^^^^ = 1/9) x-m 

w ^ ic: J: D . ^k-^^ 7 4 (343 mg, 85%) ^#fc„ 

ESI-MSm/z: 404 [M+H]*; 'H-NMR (CDCI3) 6 (ppm) : 1.36 (s, 9H), 1.41 (s, 9H). 4. 12 
(dd, J = 5.9, 14.8 Hz, IH). 4.64 (dd, J = 6. 6, 14.8 Hz, IH), 5.23 (m. IH), 
5. 49 (d, J = 17. 4 Hz, IH), 5. 66 (d. J = 10. 7 Hz, IH). 6. 62 (dd. J = 10. 7, 17. 4 
Hz, IH). 7.22-7.38 (m, 5H). 

mmme 2 m^^7 5) 

MMm 6 1 X^ibfl^^t^^ 7 4 (314 mg, 0. 778 mmol) Sr^V^. 5 1- 

5 4 l;L|a^(^^&t:i2pCT^mUfc^. #btbfc^^^«^%^»J 5 8 lC|B«6 
(75:*-&l^2p CT*D!ai-5 r ^ J; J? ^ft-g-i^ 7 5 (HX^ 32%(5 Xg) ) ^#fc„ 
APCI-MSm/z: 512 [M+H]*; 'H-NMR (DMSQ-dg) 8 (ppm): 1.25 (s, 9H), 1.36 (s, 9H), 
2.79 (s, 6H), 3.35-3.53 (m, 2H), 3.59-3.69 (m, 2H), 4.05 (dd, J = 5. 6, 14.0 
Hz, IH), 4.44 (dd, J = 8. 2, 14. 0 Hz, IH). 7.04 (br s, IH), 7.26-7.41 (m, 5H), 
7.86 (dd, J = 5.6, 8.2 Hz, IH), 10.38 (br s, IH). 
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WO 2005/035512 

m4m 



^:;*-fe: 5 F (12. 0 g, 132 mmol) ^:^^y —/V (200 nL) icM^ T± h 

yzr.^ i/(15. 4 mL, 132 mmol) :jSi:tJ«^i^^(l. 2 mL) -^Mtl^ 5. 7 ^FpI^^ 

Lfco if^VN-ej^JET^ti^^^^U. --=¥f-^-v?a^^/v^-T-/Kl/l)im'^^ 
(150mL)^jD^. *lfmbfc@<$:^y y-bfdo #e>tbfce-fe@#:^;5]^tu 

5: :^ /w^ (25. 4 g, ijZ^ 96%) ^#fCo 
'H-NMR (DMSO-dfi) 5 (ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H). 7.91-7.94 (m, 3H), 
8.27 (br s. IH), 10.21 (br s, IH). 

±lSXmi -e#e>tufcT-fe h >' = ^:^-fe$>&/W^y*>'(8.44 g, 43.7 

mmol) SrT-fe: b :/(170 mL) ICS^ t" y v?:/ (7. 1 mL, 87 mmol) 43 J; U^ilTKg^m (8. 3 
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mL. 87 mmol) ^Mx.. MUX^ 25 f^mMWl^tio RftMl^ 2 mol/L Tk^-fb"^ hV ^ 

(5-T5:y-2-^=5^/V-2-:7rc=/l'-2, S-i^t Ki3 [1, 3, 4] 
i^T 71^— 3 — Y /l^) 3L^5? y ^ (7. 67 g, ItZ^ 75%) ^#fCo 

^H-NMR (DMSO-dfi) 8 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 2H), 7.21-7.41 
(m, 5H). 

^-fk-i^d?. 1 g, 76. 5 mmol) h — hp /^(225 mL) O^CeiEF^M 

t e r t-77"^/V(12.1 mL, 102 nmiol) ^;tlPx.fc„ 10 ^r^^^Ufc-"^. ±|BX^2 

[1, 3, 4] ^Tv^ry— /I'- 3— ^'y'W) :3i^/ VClS.Og, 63.8mmol)?r;D0;t^ 

6/1) xmrn-r^ ^t^x^s it^m^ (is. 4 g, loi^ 8i%) ^#fco 

FAB-MS m/z: 299 [M+H]*; 'H-NMR (CDCI3) § (PP«0 • 2.29 (s, 3H), 2.44 (s, 3H), 7.32 
(m, 3H), 7.46 (m, 2H). 

##^0 2 (ib-^i^B) 

#%^Ji<DxmilJ:^^<^:3^?fetc:^CT. 2- (y ^/v;^7i'2iN:^/vT$ y) t± 

Yy=sLyi^ (14. 1 g, 66. 0 mmol) *5 j; t;^^;r-fe 5: tl /V/'^-J K (6. 00 g, 66. 0 mmol) 
2- (y ^/^;^/^/}^=/VT:^ y) T-fe h:?^/ >'=^:^-fe:5:;^/'W-^y>'(14.5g, 
iR^ 77%) ^#fc„ 

1 <Dxm 2 \z.^m.<D:}3mz.m ex. ±iaxm 1 i?#bti.fc 2 - (y 5^/1-;^ 
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/V^z^jUT^ y) T-fe h:7 3^y ^=^;^-fe5:;^7/W^y:/(1.00 g, 3.49 mmoD^^b 
N- (4-T-fef^/l'-2-T5:y-5-:7:n-/V-4, S-v'tKnCl, 3, 4] 
V'T 5 — f /Up? ^/u) 7^ ^ >';^ /WTiN ^'T ^ K (302 mg. 26%) 

APCI-MS m/z: 329 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 
4.04 (d.- J = 14.0 Hz, IH). 4.55 (d, J = 14.0 Hz. IH), 7.30-7.41 (m, 5H). 

^/U-2-T^y-5-:7ar:::^/U-4. 5 -i?t Kn [l, 3, 4] 5^Ti^Ty— 

/V- 5 f /V^ ^/V) 7« iJ? >';=^/l^^ >-T 5 K (240 mg, 0. 732 mmol) fe-ffc-a-^ B 

(176 mg, 61%) ^#fCo 

FAB-MS m/z: 392 [M+H]*; ^H-NMR (CDCI3) 5 (ppm): 2. 38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd, J = 6. 3, 14.2 Hz, IH), 4.65 (dd, J = 7. 4, 14. 3 Hz, IH), 5.15 (t, J = 6. 9 
Hz, IH), 7.26-7.44 (m, 5H). 

^ 13 /W< V (300 mg, 1. 05 mmol) ^ T H F (18 mL) \Z.m^ Ji#T^?§.tr 
4 - v?7«^/WT ^ / b' y v^X641 mg, 5. 25 mmol)*3 J;t)^it{btV-?i3>i'/i.(o. 13 mL, 
1.1 mmol) ^?gT Ufc. :^{btV^n^yPMT,*l-T^. 1 ^rBm*3it/ 2 B#r^m^-^ 
tL^ni^'f k tV^ d ^ (0. 065 mL, 0. 53 mmol) SrAfl ;t . $ b (CI. 6 ^W^W Ufc„ 

^— (.iJ^nd/jN/v-A/pJt^y— /V = 20/'i)-eMMi-o^^ie:j;»9N- [5-T5: 
y-3- (2, 2->?p«5^/W:rnt":^=/lx) - 2 -:7^c=i/u- 2, 3-e;?kKn 
[ 1 , 3 , 4 ] f-T i^ry— /I — 2 — r yup{ ^/u] ^ ^^;^/U2Jn:xT.$: K (88 mg, iDi 
^ 22%) ^#fCo 
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APCI-MS m/z-- 371 [M+H]*; 'H-NMR (CDCI3) 5 (ppm) : 1.34 (s. 9H), 2.96 (s, 3H), 
4.06 (dd, J = 6. 2, 13. 7 Hz, IH), 4. 19 (br s, 2H), 4. 58 (dd, J = 7. 0. 13. 7 Hz, 
IH). 5.20 (t, J = 6.4 Hz, IH), 7.27-7.55 (m, 5H). 

[1, 3, 4] ^T-^ry^— /l^- 2—1' /l^^^^/W] 7^^>';^/V:!j^>'T^ K (180 mg, 
0. 486 ranol) ib^ibit^i^ C (164 mg, JUl* 78%) ^#fc„ 

APCI-MS m/z: 434 [M+H]*; 'H-NMR (CDCI3 + CD3OD) 5 (ppm) : 1. 32 (s, 9H), 3.03 (s. 
3H), 4.08 (d, J =14.0 Hz, IH), 4.63 (d, J = 14. 0 Hz, IH), 7.32-7.42 (m. 5H). 
##^04 (>fb#i^D) 

N-t e r t — y f^v':357/U2j?=/U— jS -T^::^:^(10.0 g, 52.9 mmoD^TH 
F (150 mL) \Z.MM :7 ^/l':^? ^ >^ (7. 73 g, 63. 4 mmol) , ^tK !) (16. 1 
mL, 79. 3 mmol) . ^ ^7 A (593 mg, 2. 64 mmol) . :7 :^ :7 ^ 

(1.39 g, 5.29 mmol)*5j;tK7K(2.28 wL)^M^. T/^^^^m^T. 60*0^? 22.5 

B#rflm#u:rco Rjt^m^^'y^ h^mvx^mL.. ^mi^mumm^mi- h y 

tJ^^^-r — (---^i^^'/'i^^^^/^^ =6/1 2/i)-e**Mb. (3-;e-=¥y-3- 
7:j^=^/i^-:fx:i-ii'/u) :fy/u^<^:yM t e r t —:7'^/u^;^ 7^/^(7. 85 g, it5i^60%) 

APCI-MS m/z: 250 [M+H]^ 
Xm2 . 

±|5Xigl-e#i=)tT/fc: (3-:^:3f^y- S-v'^^/l'T/ci tVW) 
text - •7^^/l^=^:^T/l^(.7. 80 g, 31. 3 mmol) %7« iJ' y — /V(240 mL) 1 7k(60 mL) 
(OU^mm^^m'^. '^^^^ ^ -^jX^y^^-y K • mm-O- 98 g. 62. 6 mmoD ^M^. 
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i?- ^ n n (10/1) (200 mL) ^ 7 P — L fc. 

^^g^$^-5]5fU --^1^:/-t?^it^. mET^j^f^w ^:J::J; (3-;t^y 
- 3 -^o.^/l':/!:! tVl^) 5: text -zf^/l-^J^'^.y^/l'^^^^ ^ ;d 

/w^^y'^'O.as g, Jtz^ 91%) ^#fc„ 

APCI-MS m/z: 323 [M+H]^ 

t e r t — :/=^/V3^;^x;i-'=^:^-fe-5: :^/W-^y>'(4. 07 g, 12.6 mmoD^Tir h 
(100 mL) \Z.m% t;° y v?^(5. 4 mL, 63. 1 mmol) i:^7l<il^(6. 0 mL, 63. 1 mmol) 

mL) ^*p;t. ^tax* 30 i>r«i^i^ bfco w.imL^mm=^'j~ f^-^^m ^ts^p 

/ -/U(20 mL) ^^-(JM e^^-— 7KfP#? (20 mL) ^IS&TL. 2 ^r^^#U^Co 

(10/1)^^^(100 mL)%;!jD;t. y y — Ufco Sfe@^^5^U 

T^/-2-y ^=^?V-2, 3->?t:Kn [1. 3, 4] ^Ti^T y'-/l— 2 — i 
}V)=!L^?V\t>)\^y^^->''^ t e r t-y 5^/1^01;:?. 7^/^(4.38 g, J|5l^ 91%) ^^fco 
APCI-MS m/z: .365 [M+H]*. 
X@4 

#%^J19Xm3tc:|Bi5<^;^&tcSpDT. ±IBXg3 [2- (3-T 
■fe^/V-S— T^/-2— :7i=/W-2, 3-v?tKo[l, 3, 4] -^^Ti^Ty 
—/V- 2 — ijV) oi^^l.] $ t e r t - 3/^/1^^ x?. 7^ 7^(2. 80 g, 7. 67 

mmol) b-fb-^^D (2. 66 g, IR^ 81%) ^#fc„ 
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APCI-MS ra/z: 429 [M+H]\ 

^7"/K5. 70 g, 29. 7 inmol)*5 j;tJ«5^:^-fe ^ ;i7/W<v? K • i^^:^(5. 70 g, 44. 5 mmol) 
ib^ibS --^lyy^^ /U^n \i°:tl^^?t ^/Vrc:^7^/W=^::t-fe ^ ;i7/w^;/>'(5. 79 g, 
llR^ 73%) ^#fCo 
APCI-MS m/z: 266 [M+H]*. 

urn. 2 

##^J 1 (OT.n 2 t^lB^t^^^J-^ CT. ±fBXa 1 T# bt^fc 3 ^ ^^)/-f 7W 

:7"n t:°;^:/^p« $ ;;t7/W-<i/>'(5. 00 g, 18. 8 nimol);&^b 3 — 

(3-T-ir^/l'-5-T^y-2-7a^^/^-2. 3-v?tKn [1, 3, 4]^ 
Tv^T^/—/^- 2 --(/U) -^n tf:^^^^ ^/^ai^7^/K4. 52 g, ^M- 78%) tr#fCo 
APCI-MS m/z: 307 [M+H]^ 
Xg3 

1 (O-XM. 3 l;ilB«©^^fe^;i!p CT. JblSXm 2 -C'# btbfc 3 - ( 3 - T-fe- 
^/V-5-T5:y-2->^ 31:^/1— 2. 3-v?t:Kn [1, 3, A'\^T='^T9— 
/\^-2-4/^) 7" CI f:^ ^ ;^ X /l^ (4. 52 g, 14. 7 nimol) b it^^ E 

(4. 39 g, liZ^ 80%) Sr#fc„ 
APCI-MS m/z: 372 [M+H]-". 

'fb'n'*^ A (2. 50 g, 8. 36 mmol) % h /V:^^ (30 mL) K^M U x 2 — :7 /V;^ a :7 3^ = 
/V3j?^^^l?(2. 34 g, 16.7 mmol). xh^=3{^;^ ( M) ^^i^/Vxj^x^^^ >') /"^^i? 

A (773 mg. 0. 669 mmol) *5 J: tJ« 4 mol/L i'-fli-fe AtK^T^ (4. 18 mL) 
^^#ffl^Tx 100'C-e4.8^rBlS#Ufc:o S^S^^i-Tk^^DX-x SIM^^/V-T'Siffi 
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/V = l/l 6/1, ^V^t?^ n nTjN/V'A/;^ /I- = 500/1 300/1) 

Mi-S ;i ^ tc: J; !9 s ^b'^#J 2 2 (2. 42 g, JiJl^ 92%) ^#fc„ 

APCI-MS m/z: 315 [M+H]*: ^H-NMR (CDCI3) 5 (ppm) i 2.43 (s, 3H), 2.47 (s, 3H), 
7.09-7.45 (m, 6H). 7.49 (m. 2H), 7.84 (ddd, J= 1.8, 7.5, 7. 7 Hz, IH). 

■ ##^?!l6 (ClB^<7):^ife{c:lpDT. ^t-^l^AilO mg, 0.23mmol), *3 J:TJ?:7a^^/U 

Tj^^^-^CB? mg, 0.47 nimol);?)^p3^b'g^«l^2 3 (11 mg, W 15%) 

FAB-MS m/z: 297 [M+H]*; 'H-NMR (CDCI3) 5 (ppm) : 2.44 (s. 3H). 2.48 (s, 3H), 

7.26- 7.52 (m, 8H). 7.60 (m, 2H). 

#%M6 tc:|BmcD;^^|3:^CT. 'fti-&%A(2.00 g, 6.68 mmol). :fe<f0?3-:7 
;v:;tny :t.=^jV:^=71^W{1.B7 g, 13.4 mmol) ;6^e>'ffc'a'i^ 2 4 (1. 76 g, JlR^ 84%) 

APCI-MS m/z: 313 [M-H]"; ^H-NMR (CDCI3) 6 (ppm) : 2.43 (s. 3H), 2.48 (s, 3H), 
7.14 (m, IH), 7.28-7.51 (m. 8H). 

^^^^•ile (c:f3i5<D;b-^fet-^CT. fb'g-^A(2.00 g, 6.68 mmol), *5j:t>^3-i^ 
o C2 >^ 3i=/l./J?^ (2. 09 g, 13. 4 mmol) i)^ hit-^^ 2 5 (1. 92 g. 87%) ^ 

APCI-MS m/z: 329 lVirVi\-> 'H-NMR (CDCI3) 6 (ppm): 2.43 (s, 3H), 2.48 (s, 3H), 
7.28-7.50 (m, 8H), 7.69 (dd, J .= 1.5, 1. 6 Hz, IH). 
##^•110 6) 

##^j6iJ:|B^<^:fe-^JCSpCT. 'ft;-a'#?A(20 mg. 0.067 mmol). *5j;t;?3-:/ 
t3^:7^:^/V;i?^:/^(26.8 mg, 0.134 wml)i}^hi\:-^^2 6 (4.9 mg, l|Jl^ 20%) 

APCI-MS m/z: 373 [M-H]-; ^H-NMR (CDCI3) « (PPm) = 2.43 (s, 3H),.2.48 (s. 3H), 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1. 6, 1. 6 Hz, IH). 
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1 1 (ib^m2 7) 

m^mm6Ktd.m<D:^^iZ.m^X. 'fb^i^A(2.00 g, 6.68 mmol), :3riXXJ^3-pf- 
^;Vya^=^}V^=7l^^iX.Z2 g. 13.4 mmol) d^^-fb^^^^ 2 7(1.73 g. J|X^ 84%)^ 

APCI-MS m/z: 311 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.39 (s, 3H), 2.44 (s. 3H), 
2.47 (s,- 3H), 7.24-7.38 (m, 6H), 7.48 (m. 3H). 

1 2 2 8) 

#%^J6 t;i|5SO;^^fetc:ipC-r. '(b-g'i^A(20 mg. 0.067 mmol), :J3 J; 3 - V 
T / 7 7 >'^(19- 6 mg. 0. 134 mmol) f)-^h\Y,-^'^ 2 8 (5. 5 mg, lIX^ 26%) 

APCI-MS m/z: 320 [M-H]"; ^H-NMR (CDCI3) 6 (ppm): 2.44 (s. 3H), 2.49 (s, 3H), 
7.29-7.39 (m, 3H), 7.48 (m, 2H), 7.55 (d, J = 7. 7 Hz, IH), 7.71 (d, J = 7. 7 
Hz, IH), 7.82 (d, J = 7-9 Hz. IH), 7.98 (br s, IH). 

3 ('fb^^2 9) 

##^!j6l;i|5^C0:^&lClpDTx 'fb'a'%A(20 mg, 0.067 mmol), *5j;t>* 
3, 4 - v^:7 71^:^-0 7^1— /l'>i!?^i^^(21.1mg, 0. 134mmol) ^^bfb-^^^ 2 9 (8.4mg, 
JR^ 38%) 

APCI-MS m/z: 331 [M-H]"; 'H-NMR (CDCI3) 5 (ppm): 2.42 (s. 3H), 2.48 (s, 3H), 
7.19 (m, IH). 7.28-7.39 (m, 4H), 7.48 (m, 2H), 7.56 (m, IH). 
##^!| 1 4 {\\^-^m 3 0) 

#%^R|6tc:|B^(D:ir^Jc:!pCTs 'fb'^#>A(20 mg, 0.067 mmol). ^X.V^ 
3 , ^ )V:^Vi'7 zi^=^jVM=7 >'^(21. 1 mg, 0. 134 mmol) ;&=>fe'fb'a-^^ 3 0 (9. 9 rag, 

J{Z^45%)^#fj:o 

APCI-i^ .m/z: 331 [M-H]"; 'H-NMR (CDCI3) 6 (ppm) : 2.42 (s. 3H), 2.48 (s, 3H), 
6.88 (m, IH), 7.18. (m, 2H), 7.28-7.39 (m, 3H), 7.47 (m, 2H). 
5 ('fb-a-'^S 1) 

##^J6 lCtS^(D:;^&{c2pCT, {b-a-#?A(20 mg, 0.067 mmol), *5J:U^ 
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2,4- -^7/^:^- n :7 ^ —;]^:^ ^ (21. 1 mg, 0. 134 mmol) hit-^^ 3 1 (9. 1 mg, 
J|K#41%)^#:fco 

APCI-MS m/z: 331 [M-H]"; 'H-NMR (CDCI3) 8 (ppm) 2.41 (s. 3H), 2.46 (s, 3H), 
6.86 (m, IH), 6.95 (m, IH), 7.26-7.39 (m, 3H). 7.48 (m, 2H), 7.83 (m, IH). 
#%^J1 6 {it^ms 2) 

#%M6ie:|B^(D:fe-&(;ispCi:. -fk-g-#jE (2.88 g. 7. 76 ninioi)*5j;tjf 2 -:7/^' 
:^^:7^^/^7i?^ vM(2. 17 g, 15.5 msiol)t^ibih^m^2(X.2l g, 72%)^ 

APCI-MS m/z: 387 [M+H]*; ^H-NMR (270 MHz, CDCI3) 8 (ppm) : 2.33 (s, 3H). 2.47 
(in, IH), 2.76 (m, 2H), 3.47 (m, IH), 3.72 (s, 3H), 7.08-7.46 (m, 8H), 7.81 
(ddd. J = 1.6, 7.4, 7.4 Hz, IH). 
mnmn Wk^^S 3) 

1 6 X-^^^flfcit^^ 3 2 (1. 02 g, 2. 64 mmol) SrTHF (30 mL) ^31 
yk'HiT. Tk^-fby 5^^7i^T/^^:lzl>A(50.0 mg, L 32 mmol) ^An;ts ^^t? 1 Btra^ 

^#Lfc„ m^. KJtm^^m-r hv^M^-io 7fcfp#f(o. 5 g) ^m^. ^a-e 3 

^5^^7:7^ — (-~^i^^//g^M^^/^ = i/'i)-Tr*iMi-^>c:^lcj; 19. -fk'^ii^3 3 

(238 mg, J|X^ 25%) 
APCI-MS m/z: 359 [M+H]*. 
#%^!ll 8 ('fl:^^3 4) 

1 7 h thfc^t^^ 3 3 (238 mg, 0. 664 mmol) ^ v?^ o n ^ ^ (10 
mDm^^U y^;^ • '5^^^M3!J^^^(0.422 g, 0.996 mmoD^JnxL. 

5^/1. = 2/l) .-e)»Mi-^r irtCj:!?. 'fli-a-i^ 3 4 (120 mg. ItS^ 51%) ^#fCo 

^Wde 3 (»J9^!li) 
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2 8 6.8 gUfSXX/m^Mm^e 0 g^^l-a-U. Cltbl-t }^n^->:fn}i'/u^/\^n 

•g K:Xm^ ^ 8 mm.<DW^ h o fz.^mm (^Tfcth^R T - 1 5 

trtroX. ^^J (l^$?f^Dfi^t4^^^2 Omg^-^^1-5) ^#§o 

it^^ 1 2 O m g 

mill 1 4 3 . 4 m g 

m^mw^ 3 0 mg 

t Kt2 =3e->:7^u tVHr/v-n— ;^ 6 mg 

;^7^T y A 0. 6 mg 

2 0 0 mg 

^m^!l6 4 (M^J^!l2) 

iit^m^ 2) 

i[:^m2 2. 4 0 g^^v\ mmm2 2icmm<D:^m^m\:^x^ =^ie^^j (i^ 

fefc:«9«t4^5^2 Omg^-^^fri-S) ^#^„ 

m-:^ it-^!^ 2 2 2 0 m g 

%m 14 3.4 mg 

mi^BWt^ 3 0 m g 

}:i }i't2^-yy^nt'ju±/uti^:;^ 6 mg 

:^xT y o. 6 mg 

2 0 0 mg 

mmme 5 mmm3) 
mmm «b-^%2 4) 
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y ^ A7K^Wt^»] UT p HSr 6 \zm^ Lfc^. ait^^©7k-e:^»^ 10 0 0 

^b-a'%2 4 2 mg 

D— — 10 mg . 

2 . 0 0 mL 

iAY.'hm^ 5) 

2 8 6.8 z^ii-aWi^MW^^ 0 g^jli-a-U. Kn:ar->':7'cz tVl^-fe/W-a 

—:^(D \ 0%7jc^^Sl 2 0 g^*P;t5)o ^(om^-^m-^%^\^^^Wh\^. it^UT 

1. 2 g^Sn;tT?g-a-U @8mm<0>fr^%ofcfi-^:^ (^TKIt^RT- 1 5 M) 
T'fr^^^foT. (I^fefcf9?£'l4^^^2 Omg^-^^i"^) ^#So 

-fb-a^^ 3 5 2 0 m g 

S.iir 14 3.4 m g 

m^MWB 3 0 m g 

t Ki3 =¥i/7'n fcVU'-k/Uci >r-;^ 6 m g 

;^7^T y :^M'^:^^v"!>i^ 0. 6 mg 

2 0 0 mg 

^»!l6 7 (M^J^J5) 
«b^«^3 7) 

{b-a^^S 7.4 0 g^ffiV\ ^Wyi tCtES<^>^i*i-2pCT. ^IB^^J (l^fe 
fc!9?5't4^5^2 Omg^^^i-^) 
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-fb-^i^ 3 7 2 0 m g 

fL*t 14 3. 4m g 

mmmmB so m g 

b K d ^iy^y" o tVHryV a — ;^ 6 m g 

^T^T y :^^-y:/^-'>'> A 0 . 6 m g- 

2 0 0 mg 

mmm e s e ) 
mtM (it^^s 9) 

y l> A^fc^^^^^bP UT p 6 tClpSUfc^. &t«WiS^7K-e^»^ 10 0 0 
mL^-rSo #b^^fc^S'a•MS^:^^;^/<-^'T/W^:2mLi*oiBEM6^^c^jKUT. ?i 
t^^J (l/WT/Vfefct)?&tt^5^2mg^^^-r5) 

'fb-a-^ 3 9 2 m g 

D— h^/W 10 mg 

TkMb-^ f y ^M.^mm mm 

2. 0 0 mL 
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m (D m 

1- (I) 

(I) 

^fdf^-c (=w) R= {^^. wi-mmm'^^fc}tmnw^^^^\^. R^i-i 
$4<oT V -/v-. ejfefe b < \-x0m.^(om.mmm. - o r « c^pf . r « \-tmmR ^ t 

mmx- § ) * fcfi- N R ^ ° R ^ . R ' ° *5 J: t>*R ' Mil^— ^ tcitm^^ o T . 

tr^1-d\ *fcf±R^iR«:6S^^-t-;5^^m^^-^|C/£oT 
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S^^L.< }i^m^(^<S^T/^^/K -OR'' \.^^. R'■'^i7K^iM^^ -g^t* 
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-C (=W^) R^2 (^^. W^*5i;tJ«R^2f«tL-?:*tLHulBi:l^mT*fe§) "CfeS 
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-efe<5ir#. R^^. R^^*3j;tJ«R*^fi^^^•^i^t^llBR^ R^*5<fctJ«R^ ^I^^T" 
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»^ 2 5 ^1B«<7)^T e^T >^ y fc ft O^S^g^iClfF^ ^ :h,5m„ 

3 0 . ^^•mm.W&^T;v^;vx-h^mi^(D^m^ 2 4 ^/cft 2 5 m^^CD^T 

3 1. K'-m-c (=w) R^ (^"^i, w*5j:t;?RSf^^tb-ettms.i:P^"efc^) 

3 2 . wf>mmm^-Qh^m-:^(ommf^ 3 1 ^fs^t^^^re^T :/ y 

3 3. R = ;iS-]srR'R8 (^c}^^ R''*3j;U^^R«fi-ttT.-etbBfilBi:|^^T*fe5) 
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4 5 . ff^cof5is^2 4—4 2 3l(DV^-rtb;5^Cte^©^Tv^Ty y 
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4 9 . ^ffi5^J(DM5t<Dfc:Je><Dft^(D^H0 1-22 m(D\,^-rtV7()^cmm(D'^T 

5 0. M^g^T^-^^E g 5 P£*^J(OM5t<^fc4e)(7)|*^O^ffl^l ~2 2II(^V^i" 
5 1 . |f^0^ffim2 4— 4 2:«<^V^-ri^^^^:|Bm(7)^Tv^Ti/y i^f|^-(2^* fc 

5 2. f»^(7i>^H^2 4 — 4 23S<DVN-fttd^e:|B^(D^Tv^Ty'y i^^^^fc 
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APCI-MS m/z: 441 [M+H]*; NMR (270 MHz, CDCI3) 5 (ppm): 2. 01(m. IH). 2.28 
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(m, 8H), 7.81 (ddd, J =1.6, 7.4, 7. 4 Hz. IH). 
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-e?ft#bfc#. m:i^m.mi-hv ^j^xm^^v. mm^ms-m^vtzo mm^i^v:iu 

^fVtt=7 d^i7n-^\^'if^y ^ — {^i^^-^l^/^^zc-^jv = 9/1 ^ 4Xl)T'lffiM 
2- ( t e r t -:7>^iX;^7yU;J^'=/^T $ y) T -fe h :7 y (865 mg, 21%) 
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urn. 2 

y V (851 mg, 3. 62 mniol) Srp< J — /K20 mL) (c^^ ^ K:^^ 

:^(1.03g, 8.04 iimiol)^;!jP^, ^ii.!? 15 ^r^m^ bfdo SfS?^fC7k5r;!lP^. g^®? 

±fax@2-e#f5tb^ 2- (t e r t h ^>-;(77V'/J?^/UT $ y ) Tir 
y >'=f^:r-fe^;i7/W^^yi/(2.91 g, 9.44 nimoDlZlMTKi^SfOO mL) ^j&Px.. ISO^C 

5-T-fe^/^T^y-2- [(t e r t -yV^l^t) ;v^=-)VT ^ J) y^^/U] - 
2, Kn-2->'^r::/l — 1, 3, 4 -^Ti^T iZ—zV (2. 06 g, 56%):Sr 

APCI-MS m/z: 393 (M+H)*. 
IMA 

±|BXm3T*#^tl.fc3-T-fe^/^-5-T-k^/l'T5y-2- [(t e r t- 
:/h=3p:^;^/l.;j^--yl^7'^ y) ^ ^/i^] -2, 3 - -j^ t K d - 2 - 7 :ii ^/U- 

1. 3, 4-^rv^TyWl'(2.01 g, 5. 12 mmoD^T-fe h= h !;/K20 mL)tC^^^ 
v?^^ • 1 7kfP#(8. 0 mL, 0. 16 mol) ^Mtl^ ^i^T* 6 '^WiWf^ Vtz. R 

^(|JU^ : Hi-Flash™ column. = 2/3) -Cffi^i" S ^ ^ J; 

t)x 5-T^y-3-T-fe^/U-2- [( t e r t h^v^;^77l-/Kr^/l-T 5: y ) 
y 5^/1-] -2, 3-v^t Kcr-2-:7 3i^yW- 1, 3, 4 -f^Tv^T ^^—/W-d. 42 g. 
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79%) ^mtCo 

APCI-MS m/z: 351 (M+H)*. 

±mXM4X-mhtl^ 5 -T ^ / - 3 -T±^/^- 2 - [(t e r t-^^'h^^f-v- 
;«;/U;J?-/vr5:/) -2. 3 - t Kn - 2 - :7 i^/W- 1 , 3, 4-^ 

Tv^ry— yK4.30 g, 12.3 mmol). 3 •>>fb;<7 y f> A (2. 45 g, 14. 8 mmol) 4^ J: tJ? 3 
^itm(2.81g. 14.8Tmol)^T-th^hV/l-(8emL)izmMV.3^m(3.75g, 14.8 
nimol)^;!jp^fc^. TK/^T-CM^t e r t - (4. 40 mL. Zl.OmaoD^M^. 

^f->' = 1/6) X-mm-r^y^ti^X^ . 3-T±f-Jl—2- [(t e r t 
^iy;i7/W-K^/^T 5: y) p^^/l^] -2, 3 -v^t Kn- 5 -3— K- 2 
-1, 3, 4-^Ti^Ty^-7^(4.04 g. W71%)^#fc„ 

ESI-MSm/z: 462 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 1.45 (s, 9H), 2.40 (s. 3H), 4.13 
(dd, J = 6. 6, 14.9 Hz, IH), 4.61 (dd, J = 6. 6, 14. 9 Hz, IH), 5.26 (m, IH), 
7.27-7.41 (m, 5H). 

±fBX@5T*#btl/fc3-T^5^/l— 2- [(t e r t h^iy:^/\^:^=^JUT 
^7)^^/1^] -2, 3 - v^t Kd - 5 - 3— K- 2 -:7 3i::^/^- 1 , 3, 4-^ 
T i^T y'— /I' (1. 93 g. 4. 18 mmol) ^ h (57 mL) i^mM V. hV ^ \f—jU 

iy7>(1.83 mL, 6. 26 nunol)*3j:t;?7^ h7=3r:^ ( 17 31 ^/V'/Jt;^ ^ ^ >-) x^^i;? 

A (242 mg, 0. 209 ramol) ^;5P;t. 100° C 3 m^MW \^fz.. ^MWiZ. 5%:7 ^"fb 

;vij'7J^^n'^V^=7-y^— (g^^^^/i^/n-^^f-:/ = 2/3) T*ffiMi~-5r 

.bt-J:^). WL-^m^ 3(1.33 g, iUi^ 88%) ^#fCo 
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I 

ESI-MSm/z: 362 [M+H]*; >H-NMR (CDCI3) 6 (ppm) : 1.42 (s. 9H), 2.41 (s, 3H), 4. 13 

(dd, J = 6. 2, 14.9 Hz, IH), 4.62 (dd. J = 6. 6. 14. 9 Hz, IH), 5.35 (m, IH), 

5.51 (d, J =17. 4 Hz, IH), 5.67 (d, J = 10. 7 Hz. IH), 6.58 (dd, J = 10. 7, 17.4 
Hz, IH), 7.26-7.39 (m, 5H). 

mmms i at-a-^^e 4) 

MMm 5 0 X-nhtlfzit^^ 6 3 (1. 10 g, 3. 04 mmol) ^T-fe h >'(20 mL) icmM 
7K(3.0 mL)^mx.tcW:. TKJ^T-^i©^ V^:^ y 1> A (1. 68 g, 10.6 mmol) 

^apxl. mt- 3 mmmw ufc„ ^stMi^mmmyi^-m-r hv^j^ (i. 03 g) , i moi/L 

mm: (20 mOisX XfW^m^^/l^ (20 mD ;t . ^?fiT' 30 ^^-PsIitWi b fc^ . S^^:^ 
^/^T^tttUbfCo#a«^l&fP:fe4^7k-tr^^^bfcm.l«7KefL®^-t- b y •>AT^^j^b. 
^^T-e^tlSbfCo aiS^i^^g^^/i'^BJ^U^n— ^:aE^i^^(D^g-g'^»^f>^a'fkb. 
^t^^ 6 4 (965 mg, 81%) ^#^Co 

ESI-MSm/z: 380 [M+H]^ ^H-NMR (DMSO-dg) 5 (ppm): 1.39 (s, 3H) , 2.25 (s, 9H), 
4.03 (dd, J = 7.8, 14.4 Hz, IH), 4.33 (dd, J = 4. 7, 14.4 Hz, IH), 7.30 (m, 
IH), 7.32-7.42 (m, 5H). 
MMm 5 2 (it^^ 6 5 ) 

MMmS IX^Whtltcit^me 4 (116 mg, 0.306 mmol). HOB t • HgO (48.0 
mg, 0. 313mmol)*5j:U^EDC I (66.0mg, 0. 344 mmol) ^DMF (1. 2 mL) {dj^fi^bx 
^mX'lOj^mmWl^ti^M^&X- t e r t -:^^/l'T ^ ^^(0. 163 mL, 1. 55 mmol) 

^Mx.. m^x 20 ^mmwLf^o R}t^mi^mmmm7\^m-r h y "^atk^^^^dJ;!^ 
T^^M^. mm^^/^xi^mi'tio ^mm^T^. imoi/imm. mu^m^y^xmi^ 
gfcitbfc^. m7i(.m-i- h y ^j^xm.mv^ MffiT-e^j^i--5r ^{cij; 9. it^m 

6 5 (96. 1 mg. il^m 72%) ^#/Co 

ESI-MS m/z: 435 [M+H]^ ^H-NMR (CDCI3) 6 (ppm): 1.43 (s, 18H), 2.38 (s, 3H), 

3.95 (dd. J =5. 5, 14.7 Hz, IH), 4.71 (dd, J = 7. 6, 14. 7 Hz, IH), 5.31 (m, 
IH), 6.38 (br s, IH), 7.25-7.39 (m. 5H). 

mmm 5 3 (^li-^^j e e ) 
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MMmS 2X-^hiVt:iit^^6 5 (96. 1 mg, 0.221 mmol) ^ 4 lool/LmtTkB- 
(80. 4 mg, liX^ 98%) ^#fCo 

ESI-MS m/z: 335 [M+H]*; ^H-NMR (DMSQ-de) 6 (ppm) : 1-34 (s. 9H), 2.41 (s, 3H), 
4.16 (d, J = 13. 8 Hz, IH), 4.25 (d, J = 13. 8 Hz, IH), 7.31-7.46 (m, 5H), 7.81 
(br s, IH), 8.49 (br s, 3H). 

HlfeMs 4 {\t^me 7) 

5 3 T*^# i^thfzL^t^m e e (78. 3 mg, 0. 211 mmol) v^^ n a ^ l^^m 
(2. OmL)}C, h y^^/l^T^ >'(0. 147 mL, 1. 05 mmol) j; IJ^J^^fb 2 - o n 
/Uy^;U:^:^/l.(0. 033 mL, 0. 32 mmol) ^APx.. ^fST* 30 ^mMW bfc„ SJ?;:?^(-7K 
g^^^^/UT-ttffiLfCo ^^S^ Imol/Lit^, ISfP:^±g7KT'|llS^?^#U 

^"yy (^iJ^y — /i^/g^^oc^/i. = i/io) -oftM-T-s :i jc: J: , 'fb-a^^ 

6 7 (59. 3 mg, 66%) ^#fCo 

APCI-MS m/z: 425 [M+H]*; 'H-NMR (CDCI3) 6 (ppm) : 1.44 (s, 9H), 2.38 (s, 3H). 
3.82 (dd, J = 5. 3, 13.8 Hz, IH), 4.58 (dd, J = 8. 5, 13.8 Hz. IH), 5.24 (m. 
IH), 5.96 (d, J = 9.9 Hz, IH), 6.29 (d, J = 16. 5 Hz, IH), 6.40 (br s, IH), 
6.55 (dd, J = 9.9, 16.5 Hz, IH), 7.25-7.40 (m, 5H). 

mMm 5 5 {.{t-^m e s ) 

^li^y 5 4 X'^hMz.\'C-^m 6 7 (58. 3 mg, 0. 137 mmol) SrT-fe h = h !) ;V(X. 2 
mL) \ZMM h y ^^?VT % (0. 134 mL, 0. 961 mmol) *3 J;U?v^;^ ^/WT ^ 
^*g(56. Orag, 0.687 xm^oVi^Mx.. m^X I'i^Wim^X^f^o 

g^^rc^y^x-ft^mufco ^mm^m^'^'mi^xm^x.tzM.. uimmrr v^)'Oj>^x 

^S-a-^^^^^Bl-fbU. 'ft:-^^; 6 8 (42. 5 mg. W66%)^#fCo 

ESI-MS m/z: 470 [M+H]"; 'H-NMR (CDCI3) 5 (ppm): 1.43 (s. 9H), 2.27 (s, 6H), 2.38 
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(s. 3H), 2.77-2.84 (m. 2H), 3.14-3.20 (m. 2H), 3.93 (d. J = 13. 8 Hz. IH). 4.69 
(d, J = 13.8 Hz, IH), 6.13 (m, IH), 6.39 (br s, IH). 7.27-7.42 (m, 5H). 

mmm 5 a at^m e 9 ) 

MM^i\ 5 1 X-^i^intiit'^^ 6 4 (100 mg, 0. 264 mmol) ^N, N- v?p< f=-/^T-fe 
hT^ K(l.OmL){^^^L. 7k?&T-CJt'fb^:^^/l-(0.039mL, 0. 54 mmol) ^;?JIJx.> 
30j>^mmWVfz.Wi. mM.^-CiP^ y^X2 tVur ^ i^(0. 370 mL, 2. 64 mmol) ^Mx.. 

moi/L ig^. tK. «a?p^Jt7K-ejig5$fei^#L/ci^. M7K^s{Em■:^ h y -^^T'^j^L. m 
= 1/1) xmmrT^ ^t\z.^^^ it^!^ 6 9 (122 mg, m^m 100%) ^m^. 

ESI-MS m/z: 463 [M+H]^ ^H-NMR (CDCI3) 6 (ppm) : 1.16-1.32 (m, 6H), 1.35-1.56 
(m. 6H), 1.42 (s, 9H), 2.35 (s, 3H). 3.55 (m, IH), 3.97 (dd, J = 5. 4, 14.8 
Hz, IH), 4.54 (m, IH), 4.72 (dd, J = 7. 7, 14. 8 Hz, IH), 5.43 (m, IH), 7.25-7.42 
(m, 5H)- 

mmm5 ? at^m? o) 
mmm 5 si^xv^mmm 5 4 Kmm(D:^mi,^m]^x. mmm 5 a xm^tht^it^ 

mQ9 (122 mg, 0.264 mmol) ^ 4 mol/L i^<b;?K^-@^^^^/l-^?^(l. 0 mL) T'^ 
HL. ^V^T^ h y 3i^/^T5 ^'(O. 184 mL, 1. 32 mmol) 0#^ET. itfli 2 - n 
tia:.^/\^:^;V7i^=./V(Si, 055 mL, 0. 53 mmol) tRft-^"^^ ^LtKX,^. it^!^ 7 0 
(75. Img. l|X^62%)^#fCo 

ESI-MS m/z: 453 [M+H]"; 'H-NMR (CDCI3) 6 (ppm) : 1.22-1.35 (m, 6H), 1.40-1.52 
(m, 6H), 2.37 (s, 3H). 3.58 (m, IH), 3.84 (dd, J = 5. 3, 14. 2 Hz, IH), 4.57 
(dd. J = 8. 3, 14.2 Hz, IH), 4.69 (m, IH), 5.19 (dd, J = 5. 3. 8. 3 Hz, IH). 5.97 
(d, J = 9. 7 Hz. IH). 6.29 (d, J = 16. 5 Hz, IH), 6.56 (dd. J = 9. 7, 16.5 Hz, 
IH). 7.26-7.42 (m, 5H). 

mmm 5 s at^^ 7 1 ) 
mmm 5 5 i^tE.m(D:^m^m ex. mmm 5 7 xm htitcit^i^ 7 0 (72. 0 mg. 
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0. 159 minol) ^ h V ^^/l^T ^ (0. 155 mL, 1. 11 imnol) (D#^£Tx v?P< ^/l^T 5 > 

mmm. (65.0mg, 0.797 mmol) tRlt^^'^ttz.^. n^riti±f^!^%:mm=^'^/i-(3. 0 

7 1 (66. 0 mg, 72%) ^#fCo 

ESI-MS m/z: 498 [M+H]*; 'H-NMR (DMSO-dg) 6 (ppm) : 1. 21 (d, J = 6. 6 Hz. 6H), 1. 34 
(d, J = 6. 6 Hz, 6H).. 2.22 (s. 3H), 2.80 (s, 6H), 3.35-3.50 (m, 3H), 3.58-3.70 
(m, 3H), 3.92 (dd. J = 7. 6, 14.2 Hz, IH), 4.41 (dd, J = 5. 6, 14.2 Hz, IH), 
4.64 (m, IH), 7.27-7.47 (m, 5H), 8.09 (br s, IH), 10.18 (br s, IH). 

mmm 5 9 at^m 7 2 ) 

5 1 X-^^hthfzit^^ 6 4 (100 mg, p. 264 mmol) ^DMF (1. 0 mL) IzmM 
^taX' 3 l^-fbp* (0. 040 mL, 0. 64 mmol) *5 J; XJ^^M:^ !) l> A (40. 0 mg, 0. 289 

mm^:^ ^ J -/K3. 0 mL) \z.mm mmm{o. 30 mD ^mx.^ 50° c 1 m^^m 

h y a^^/VT 5: > (0. 368 mL, 2. 64 mmol) (D^^T , ^it 2 - n n 

=/U(0. 110 mL, 1. 05 mmol) t^J^^^"^^ :Lt\^X.^^ it-^-^ 7 2 (46. 6 mg, IjX^ 
46%) ^#fCo 

ESI-MS m/z: 384 [M+H]^ 'H-NMR (CDCI3) 6 (ppm): 2.42 (s. 3H), 3.89 (dd, J = 6. 0, 

14. 1 Hz, IH). 4. 57 (dd, J = 7. 8. 14. 1 Hz, IH), 5. 37" (dd, J = 6. 0, 7. 8 Hz, IH), 

5.95 (d, J = 9. 8 Hz, IH), 6.27 (d, J = 16. 5 Hz. IH), 6.55 (dd, J = 9. 8, 16.5 

Hz, IH), 7.25-7.42 (m, 5H). 

mmm^ o iit^m7 3) 
mmm 5 5 \z.um.(Dijm\z.m cr. mmm 5 9 x'^hfhfz.i\L^(m 7 2 (46. 0 mg, 

0. 120 mmol) ^ h y ^^^/I'T ^ >iSi. 117 mL, 0. 839 mmol) (D#ftTs v^^ $ 
l^m^M.{48. 9 mg, 0. 600 mmol) t Sii^ $it-5 ^ i: J: «5 , it^O^ 7 3 (29 mg, 1|X 
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APCI-MS m/z: 442 [M+H]*; >H-NMR (CD3OD) S (ppm) : 2.22 (s, 3H), 2.80 (s, 6H), 

3.35-3.50 (m. 2H), 3.58-3.70 (m, 2H), 3.92 (dd, J = 7. 6, 14. 2 Hz. IH), 4.41 

(dd, J = 5. 6, 14.2 Hz, IH), 4.64 (m, IH), 7.27-7.47 (m, 5H), 8.09 (br s, IH). 
10.18 (br s, IH). 

mmme i at^mi a) 

yr-fe h^^y l^m!mM.{2.9Zg, it. ImmoD^r-fe h= h y/KlOOinL) 
\Z.mMVtZo :i(Dmmz.-m.W.->^- t e r t--^^/K5.09 g, 22.9 mmoDdSj: 
t>M - ^;VT 5: y t:° y v?>'(2. 21 g. 18. 1 mmol) ^MlkliW^. mUTQ 10 

^/l)X-mmt^:^t\Ci:^ ^ 2- (N- t e r t-:/h3e^>;&/U;j^'^/^r ^y) 
T-fe h 7 3:: y (865 mg. 21%) ^#fCo 

±fBXS 1 -e#btLfc 2-(N-tert -Z^ V^-^:^ ;V-^^=';VT ^ /) T-fe h 
:7 31 y >- (851 mg, 3. 62 mmol) ^ y y —/V (20 mL) UfCo # tl^fc^^tC^ 

^ ;i;/W<v? K:^^:^(r. 03 g, 8. 04 mmol) ^tiWk,^ mMrQ 15 mmmW\^f^o R 

-Thv ^M,xm^m\^. mm^mf±^^\^tio nhtitimm^i^^ ^t^^^i^isowo 

icmm t° y v^Xl. 75 mL, 21. 7 mmol) J^tJ^it-fk h y y f^>'l-T-fe^/l'(2. 23 mL. 

18. 1 mmol) 5:^11^. mux- 16 mf^^WiWi^fz, Rmimz.mumm:^m-r h y ^^^tk 

ti'^ji^ti^ j^^ X2-^ h'^^'yy ^ — {^^'^:y/^M=^'f'^^^ = 9/1 -* 4/1) -e 
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2, 3-v^tKP-3- (2, 2-v=^^/U'^D -5- [(2. 2-v? 

^^/l^^d t-:<f-=/^) y] -2-:7^=i/W- 1, 3, 4-^Ti^T>^— /K910 
mg. 53%)^#fc„ 
APCI-MS m/z 477 [M+H]\ 
X@3 

±|BX^ 2 X-m^htl^ 2 - [( t e r t h ^iy:^ /U:^=^/UT ^y) 7« ^/l-] 
-2, 3-v?t:Kt3-3- (2, 2 - f^/VT^n t":^^/!.) -5- [(2, 2- 
t';^::^/^) T 5: / ] - 2 - ya^=^j\^- 1,3,4 -^T v^T /K3. 72 
g. 9. 48 mmol) ^te r t->^i5'y — /V-dSO mL) ir±t^-i^^-:^ h ]) ^M.:^mm(pH 
= 3 ; 50 mL)<7)^-^^^t^^^bfCo nhtttcmm^y^mitl^i ^ h y !>A(3.6 
g, 94.8 mmol) ^MT'AD;t. SOrXM BtPsm^ bfci„ RUL^mi^mmiB. 4 ml) 

-y-^-^y j?.^ y — r6::<!:(cj; 5-x^y-2- [( t e r t -:/ h^iy;^?/^ 
7j?^yVT^y) -2, 3-^^tKn-3- (2, 2 ->?^ f;*-::^ 

-2-7^=/U-l, 3, 4-^T>?T>^— /U(3. lOg, 99%)^#fCo 
APCI-MS m/z: 393 [M+H]*. 
X@4 

5 0 1 (cis«o:^ifeic:2p ct. J-lsxa 3 X-^^tltz 5 - T 5 / - 

2- [( t e r t -^'^ h=^i/;^7/U;jt'^/l/T5: y) ^5^/^] —2, 3— i/tKn — 3 
- (2, 2 -v?p<^/U-:rci t:°;r^/W - 2 -:7;il^/U- 1 , 3, 

/I^Cl. 00 g, 2. 55 mmol) , a ^it:ti V ^ (580 mg. 3. 04 mmol) , 3 f><b^(510 mg, 
3. 07 mmol) , 3 ^ (780 mg, 3. 07 mmol) *5 i UMF^M: t e r t - y^^/U (0. 980 mL, 
8. 24 mmol) .fc 19 , 2- L( t e r t -Zf h^iy:^ ^]^:^=^/l^T ^ y ) ^/U] -2, 

3- v^t Kp-3- (2, 2-v?p{^/l'-7'n t°:^-;:iy^) - 5 - 3— K- 2 - y'acr: 
/U- 1 , 3,4 -^Ti^T (986 mg. HX^ 77%) ^#fCo 

xas 
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JilEXm 4 -e# hinti 2- l(.t e T t-zf "-ylJ jVjfs=z.fVT ^ J) p« ^/l^] 
-2, 3->?l: Kn-3- (2, 2 -i^^ ^/V'^^n - 5 - 3— K- 2 - 

3, 4 -^Ti/ry^— /^(500 mg, 0. 993 mmol) ^ T H F (10 mL) 
^^b. h y ^ h ^^yyf=-;V-y=7l^{Si. 420 mL, 1. 99 mmol) , tf ;^ (v^^^^v? y y^^- 
T-k h>')/'?7v^!^7A(86 ing, 0. 15 inmoDiS J:tJ?7^ h 7:/^/^Ti/^^ "J/ A:7 n y 
K(1.0mol/L TYLYW^, 2. 00 mL, 2. 00 imnol) ^^Px., 50° C t^T 6 ^r^^Jt^ b 

iyV :^'!f/i^:fyvJ^^ ti-^ h^^y (g^^a^^/u/n = 1/9) "CJW 

5 r ^ (;i j; <9 . f k-g-i^ 7 4 (343 mg, IIX^ 85%) ^#fCo 
ESI-MSm/z: 404 [M+H]"; 'H-NMR (CDCI3) 6 (ppm) : 1.36 (s. 9H), 1.41 (s, 9H). 4.12 
(dd, J = 5.9, 14.8 Hz. IH). 4.64 (dd, J = 6. 6, 14.8 Hz, IH), 5.23 (tn, IH), 
5.49 (d, J =17. 4 Hz, IH), 5.66 (d, J = 10. 7 Hz, IH), 6.62 (dd, J = 10. 7, 17.4 
Hz, IH), 7.22-7.38 (m, 5H). 

mmme 2 at-^s^i 5) 

6 1 X^hfl^it^^ 7 4 (314 mg, 0. 778 iranol) ^fflV^, MMM 5 1 ~ 

(D:^m\^m D-c^M-rs it-^m 7 5 (nx^ 32% (5 x@)) ^nt^^ 

APCI-MSm/z: 512 [M+H]*; 'H-NMR (DMSO-dg) 6 (ppm): 1.25 (s, 9H), 1.36 (s, 9H). 
2.79 (s, 6H), 3.35-3.53 (m, 2H), 3.59-3.69 (m, 2H), 4.05 (dd, J = 5. 6, 14.0 
Hz, IH), 4.44 (dd, J = 8. 2, 14. 0 Hz. IH), 7.04 (br s, IH). 7.26-7.41 (m. 5H), 
7.86 (dd, J = 5.6, 8.2 Hz, IH), 10.38 (br s, IH). 
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5^;^-fer^;^7/W<v? K(12.0 g, 132 mmol) ^ / — /^(200 mL) t;iJBI® T± h 
1^(15.4 mL, 132 nimol)*5 J;r/iim^(l. 2 mL)^;!jP;t. MMT 5.7 ^mmW 

(150inL)^;&D^. mmVfcmi^^ V V — i.ti„ #e>n/ciefe@<$:^65lL. 

>'=^;t-fe^:*/W<y ^/(25.4 g, 96%) ^#fCo 

'H-NMR (DMSO-dfi) 8 (ppm) : 2.30 (s, 3H). 7.37-7.40 (m, 3H), 7.91-7.94 (m, 3H), 
8.27 (br s, IH). 10.21 (br s, IH). 

±|SXSl -e^^ttfcT-fe :/ = ^;^-fe^;357/W^i/>'(8.44 g, 43.7 

mmoD^T-fe h^^(170mL){C5g|^U. t° U v?V(7. 1 niL. 87 mmol) jo J: t/ilTKg^ ^ (8. 3 
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mL, 87 mmol) ^Mk.. ^UX^ 25 ^mmWl^tCo RJt^mi^ 2 mol/L Ti^mit-)' hV^ 

^yy ^ — i-^^^^^Xmrn^^/v- = i/i -» i/2)xmmt^:Lt\z.i:^ 1- 

(5-T^/-2-p<^/U-2-7ai^/W-2, 3-v^tKc2[l, 3, 4]'5^T 
v^T>^— /V- 3— r/V) ^-CT.e? g, IR^ 75%) ^#fc„ 

^H-NMR (DMSO-de) 6 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H). 6.49 (br s. 2H), 7.21-7.41 

(m, 5H). 

XS3 

:i:^t:i^(l7. 1 g. 76. 5 mmol) ^Tir h ^ h J) /^(225 mL) \Z.mM L-s Ot^T'fEf^'^ 
t e r t-:^^/Kl2. 1 mL, 102 xmoD^M^f^o 10 r^-r^m^ Ufd^. ±|5XS2 
T*#p3tt5 1- (5-T5: 7-2-75^/1— 2- 2, 3-v^tKct 
[1, 3, 4] 5^Tv^Ty'— /U- 3 --T/V-) ^iJ'y ^(15. Og, 63. 8mmol)^;tJP;t, 

6/l)T«$^t-Sr 'fb'a-«^A(15.4 g, liX^81%)^#fc„ 

FAB-MS m/z: 299 [M+H]*; ^H-NMR (CDCI3) 6 (ppm): 2.29 (s, 3H), 2.44 (s, 3H), 7.32 

(m. 3H). 7.46 (m. 2H). 

##«^!l2 iit-^mB) 

##0i|l(DXaif-|5«<D;^&(c:3pbT. 2- (^^7^;5?./i'7j^=/i'T ^ y ) r-fer 
^^^/^(14. 1 g, 66.0 mmol)ioctt/^::t-fe5:;!{7/l^/^v^ K(6. 00 g, 66.0 mmol) 

JUl^ 77%) ^#fc„ 
X@2 

1 OXm2 {c:|B^<o;^ife{;iSpC-C. ±|5xm 1 T'^if^tbfc 2 - (y 5^/1^;^ 
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/l^^—/UT^y) T-fe h7a.y >'=^;^-fe5 ;{7/W^y:/(1.00 g, 3.49 mmol)75>^ 
N- 2 -T 5 y - 5 -7^^/l'-4. S-i^'t Kn [l, 3, 4] 

^T^J'T ^/^) 7« ^ ^;?^/^/-J^ K (302 mg, IR^ 26%) ^# 

APCI-MS m/z: 329 [M+H]*; 'H-NMR (CDCl,) 6 (ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 
4.04 (d, J = 14.0 Hz, IH), 4.55 (d, J = 14.0 Hz, IH). 7.30-7.41 (m. 5H). 

^/l — 2-T^y-5-:7^-/U-4, 5_-.:;?tKa [1, 3, 4 2 'f-Ti^Ty^— 
A — p< i?':/^/P/jK^T 5: K(240 mg. 0. 732 mmol) fj^k-a^^jB 
(176 mg, urn 61%) ^mco 

FAB-MS m/z: 392 [M+H]"; ^H-NMR (CDCI3) 8 (ppm) : 2.38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd. J = 6. 3. 14. 2 Hz. IH), 4. 65 (dd, J = 7. 4, 14. 3 Hz, IH), 5. 15 (t, J = 6. 9 
Hz, IH), 7.26-7.44 (m, 5H). 

#%^!l2(Dxai-e#e>ttfc2- (?i^jv^jU7i^=^juT^ y) r-fe: h:7 3.y >-= 

^:t± ^ ;<7/U/^i/>'(300 mg, 1. 05 mmoD^THF (18 mL) kZ.mMl^. ^WT^M.-^ 
y t"!) v?>'(641 mg, 5.25 mmol)*3i:U?4t{btV^n-r /^(O. 13 mL. 

1.1 imnoi)^?jiTL/c. mi\:.}^'y<ti^ /umrmT^s i mmwi^xu 2 ^mm^^^ 

tl^timt tV^ u^j]^ (0. 065 mL, 0. 53 mmol) f^mMW b tio 

/-3- (2, 2-v?P«f^/U:rci t°^=;V) - 2 -:7:jl::i/U- 2, 3-v^tKn 
[1, 3, 4] ^Tv^Ti/— /W— 2— ^yU-p^f^/U] pt^^V^/U/is^T^: K(88mg, U 
m 22%) ^#fCo 
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APCI-MS m/z: 371 [M+H]^ ^H-NMR (CDCI3) 6 (ppm) : 1.34 (s. 9H). 2.96 (s, 3H), 
4. 06 (dd, J = 6.2, 13. 7 Hz, IH), 4. 19 (br s, 2H), 4. 58 (dd, J = 7. 0, 13. 7 Hz, 
IH), 5.20 (t. J = 6.4 Hz, IH), 7.27-7.55 (m, 5H). 

am 2 

y-3- (2, 2-i^^^jU-:fu]:f:t:=^/l^) - 2 -7 a^=^/U- 2 , 3-v?tKt3 
[1, 3, 4] ^Tv^ry*— /U- 2-'l'/^7<^/^] P« i5':/;^/W^^T ^ K(l80mg, 
0. 486 ramol) t)^hi[:^f^C (164 mg, IjX^ 78%) ^#fCo 

APCI-MS m/z: 434 [M+H]*; 'H-NMR (CDCI3 + CD3OD) 5 (ppm) : 1. 32 (s, 9H), 3. 03 (s, 
3H), 4.08 (d, J =14.0 Hz, IH) . 4.63 (d, J = 14. 0 Hz. IH), 7.32-7.42 (m, 5H). 
##^!I4 (>fb-g-i^D) 

N- t e r t -y /l^- /3 -T^ — i-'dO. 0 g, 52.9 mmoD^TH 

F(150inL)tC^^b. 7^^/W7i^'^^^(7. 73g, 63.4nHnol), ^HtK tV^ U i^^(16. 1 
idL, 79.3 mmol), g^^^^ ^ .Z^ (593 mg, 2. 64mmol). h V :7 aL=./]^7^pi.:7 ^ 
(1.39 g, 5.29 mmol)*3j;t;«;j^(2.28 nL)^M^. T/l'=f V#IS^T. eO'Ct? 22.5 

^mmwvfc., Rjt^m^-^^^ h^mi^x^mv. ^mi^mn^mT^m-r hv ^m. 

^'7'7^ — {^^^ly/m^=^'f'^^ =6/1 2/l)T'«Mb. (3-;r^y-3- 
y ::L=^;V:fx2\i°/V) t e r t -7^/1^(7. 85 g, l(X^60%) 

APCI-MS m/z: 250 [M+H]^ 

±iax^i -e#p>tbyt (3-^^y-3-:7^^/u:/t3 tvu) j^j/i^y^^^^^ 

t e r t -::^^>'W3i;?.7^7K7.80 g, 31.3 mmol) / — 7l-(240 mL)i:7k(60 mL) 

(Dm^^mm^^mx^. ^^^--t ^ tf;^y^<v' k • mmm.a- 98 g, 62. 6 mmoi) ^m^. 
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/W^y >^ (9. 23 g, itX^ 91%) 
APCI-MS m/z: 323 [M+H]*. 

t e r t — v^^5^/L-^P?.^/^=^:^ir 5:;(7/W^y^>'(4. 07 g, 12.6 mmol)^T-fe h >- 
(100 mL) tC^^ilb. V v^^(5. 4 mL, 63. 1 nunol) i:il7Ki^^(6. 0 mL, 63. 1 mmol) 

^M:^.mux 6mmmw\^t^om^.Rji:m^^^i^m:^m'r h y ^j^T^mm (so 
niL)?r;(jnx.. ^?a-t?3o^^Fpm#bfco KitM^mm^^/i^xmn^i^. ^mm^^^ 

^ y — 7^(20 niL)*5<tti«t Ky i^:/— 7Kfti#»(20 mL) ^;!JD;t. ^ii.-e 2 ^^^*^Ufeo 

(10/1) (100 iiiL)%*Dx.s @#::^^«i)^y y-Ufc„ fi-feS^r^^SlL. 
-^:¥f-^T*i5fe?^bfci^. j^i±T^^-r^r [2- (S-T-fe^/l^-S- 

T5y-2-y^^/i— 2, 3->?h:Kn [1, 3, 4] v^T /l— 2 — T 
/l^) ^ t e r t -y'^/l'^;^?. 7^71^(4. 33 g, 91%) %#fCo 

APCI-MS m/z: 365 [M+H]*. 

##^!llOXS3{C|5«fe<^;ferifetc:2pCT. ±lSXa3T'#f5ttfc [2- (3-T 
-fe^/l'-5-T^y-2-:7^=/U_2, 3->?kKci [1, 3, 4] ^Ti^Ty 
— /V- 2 /V) ^^/l^] >^ t e r t - ^'^/U^i^ ^ ■7^/1^ (2. 80 g, 7.67 

mmol);0^e>{b-^#>D(2.66 g, 81%) ^#fCo 
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APCI-MS m/z: 429 [M+H]\ 

;^7"/K5. 70 g, 29. 7 inmol)*3 j:t5^:^-fe ^ K • it^3^(5. 70 g. 44. 5 mmol) 

:d^ib3 -^^^V^ jv-zt-a yfHr^yW.:^ ^/i'^:^P^T/i^=^:t± ^ :JUyi-y<y^X5. 79 g, 
ItX^ 73%) ^#fcio 
APCI-MS m/z: 266 [M+H]*. 

1 cDxg 2 izm^<Djfm^m cr. _hisxs i -e#e>i>fc 3 — ^^-yv/i^ 

fc°;r:x^p«^/l^^^7^/U=^;r-fe'^:*/W^y' :x(5.00 g, 18.8 nunol)75^?> 3 — 
(3-T■fe5^/^-5-T^y-2-:73l::ly^-2, 3-v?t Kci [1, 3, 4]^ 
Ti^T 2 — f /l^) :7"n t°^>'^p( 7-/1,(4. 52 g, itx^ 78%) ^#fCo 

APCI-MS m/z: 307 [M+H]\ 
X@3 

##^!|l(DX^3l::fBmo;^&{c:ipCT. JbtExa2 T-m^^tLfc 3 - (3-T-fe 
^/U-5-T5:y-2-:7^c^/L'-2, S-v'tKnCl, 3, 4] ^Tv^T:/— 
;v-2-y{;V) ^/Va::><.7-/K4.52 g, 14.7 mmol) ;6>f>>fk'^^E 

(4. 39 g. J|X^ 80%) ^#)^ci„ 
APCI-MS m/z: 372 [M+H]^ 
##«ry 6 ^WL-^m 2 2 ) 

it^f^A (2. 50 g. 8. 36 mmol) ^ h/V:3i^^(30 mL) {^^^ 2 - :7/l':^-n :7 = 
yl^)!!?^ >'®?(2. 34 g, 16. 7 mmol), "rh^^:^ ^) y :x.=^;\^7^::^'7 ^ >-) /<=7 -J 
^ A (773 mg, 0. 669 mmol) 4o J; tJ« 4 mol/L 7 5^ fb-fe v' -^tK^^S (4. 18 raL) 

m.mm-m%T. ioqx:x* A.smmmw\^f^. Ki^smKi^^m^. mm=^^;\-x-^m 



92 



I 



t 



/V- = 7/1 -> 6/1. ^fcl^-C;?^ o ^y— /l^ = 500/1 -» 300/1) -Cift 

M-rS vl i: (31 J: f9 . -fb-a-^J 2 2 (2. 42 g, i^m 92%) ^'^fZo 

APCI-MS m/z: 315 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.43 (s. 3H). 2.47 (s, 3H), 
7.09-7.45 (m, 6H), 7.49 (m, 2H), 7.84 (ddd, J= 1.8, 7.5, 7. 7 Hz, IH). 

^^m6icmm(D:^mcmCX^ ^t-^^AiYOmg, 0.23inmol), i6XXl^:^^/l^ 
^9 >mi57 mg, 0. 47 mmol) ^^hit^m 2 3 (11 mg. J|X^ 15%) 
FAB-MS m/z: 297 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 2.44 (s, 3H), 2.48 (s. 3H), 

7.26- 7.52 (m, 8H), 7.60 (m, 2H). 
##^!l8 (^b^#»2 4) 

##M6tC|Bm(D;^fe(e:^CT. 'ft:-a'#>A(2.00 g. 6.68 mmol). ^XZJ^S-Z^ 
/U:tx:iya:.=^/l^7i^'7>mil.87 g, 13.4 mmol) 2 4 (1.76 g, IR^ 84%) 

APCI-MS m/z: 313 [M-H]"; ^H-NMR (CDCI3) 6 (ppm) : 2.43 (s, 3H). 2.48 (s, 3H), 
7.14 (m, IH), 7.28-7.51 (m. 8H). 

9 (it^m 2 5 ) 

##«?!|6{c:ifigec>;^&tc2pCT. 'ft:'a'i^A(2.00 g, 6.68 mmol). 4oJ;tJ?3-^ 
^^y:^ ^ >m (2. 09 g, 13. 4 mmol) 7b> h it^m 2 5 (l. 92 g, IR^ 87%) ^ 

APCI-MS m/z: 329 [M-H]"; 'H-NMR (CDCI3) 6 (ppm) : 2.43 (s, 3H). 2.48 (s, 3H). 
7.28-7.50 (m. 8H), 7.69 (dd, J = 1. 5, 1. 6 Hz, IH). 
#%^J1 0 {it^m2 6) 

mnm6\^tm.(D:^mz.m^X^ 'fl:'a'4^A(20 mg, 0.067 mmol). joj;t/3-y 
^"^y:^ ^/VTj? ^ l^m (26. 8 mg, 0. 134 mmol) hit-^^ 2 6 (4. 9 mg, 20%) 

APCI-MS ra/z: 373 [M-H]-; 'H-NMR (CDCI3) 6 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H). 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1. 6. 1.6 Hz, IH). 
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^mn 1 (it^i^z 7) 

#%^!l6{c:|E^CO;fym^fpDT. 'fk-a'#»A(2.00 g, 6.68 mmol). ^XXJ3-^ 
^/^-y^^/l^^^>'m(l.82 g, 13.4 tmol)i)^hit^m2 7 (1.73 g. 84%)^ 

APCI-MS m/z: 311 [M-ffl]*; »H-NMR (CDCI3) 6 (ppra) : 2.39 (s, 3H), 2.44 (s, 3H), 
2.47 (s, 3H), 7.24-7.38 (m. 6H), 7.48 (m, 3H). 

m^m 1 2 (it^m 2 8) 

6 izmM.(D:l7mKm Dr. it^mA (20 mg, 0. 067 mmol) , joj; TJ? 3 - 
Ty :7^=yV';J^'^>'M(l9. 6 mg, 0.134 mmol) jS^tj-fk-^i^ 2 8 (5.5 mg, l|X^ 26%) 

APCI-MS m/z: 320 [M-H] ; »H-NMR (CDCI3) 6 (ppm) : 2.44 (s, 3H). 2.49 (s, 3H), 
7.29-7,39 (m, 3H), 7.48 (m, 2H), 7.55 (d, J = 7. 7 Hz, IH), 7.71 (d, J = 7. 7 
Hz, IH), 7.82 (d, J = 7.9 Hz, IH), 7.98 (br s, IH). 
^nmi 3 {it^m2 9) 

##^i|6t;i|5a(D:fe-&{ClpDT. 'fk'^2^A(20 mg, 0. 067 mmol) . *5J:tJ? 
3, 4-v^:7/W:^-n:7 3ic:^/U;iJ?^>'^(21. 1 mg, 0. 134 mmol) ^> b-fl^-B-^J 2 9 (8. 4 mg, 
JtX^ 38%) ^ntio 

APCI-MS m/z: 331 [M-H]"; 'H-NMR (CDCI3) 6 (ppm) : 2.42 (s, 3H), 2.48 (s, 3H). 
7.19 (m. IH), 7.28-7.39 (m, 4H), 7.48 (m, 2H), 7.56 (m, IH). 

mnm i 4 at^m a 0 ) 

#%M6l:i|a«tD:&ifetc2pDT. 'fb'a'#;A(20 mg, 0.067 mmol). ^XXf- 
3, S-''J"7;V:tx:iy z^=-;V7}^=7l^m.i2l.lmg, 0. 134ramol):5^e)'fb-^#j3 0 (9.9mg, 
IjX^ 45%) ^#fCo 

APCI-MS m/z: 331 [M-H]"; 'H-NMR (CDCI3) 5 (ppm) : 2.42 (s, 3H), 2.48 (s, 3H), 
6.88 (m, IH), 7.18, (m, 2H). 7.28-7.39 (m, 3H), 7.47 (m, 2H). 

1 5 iit^^ 3 1 ) 

^nmQKtm.<D^m\^m\^X^ -fb'a'^A(20 mg, 0.057 mmoD. *3j;t>* 
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2, 4-i^y/l^:t^7zi^=^/l-7tKv:^M(21.1mg, 0. 134imol):d^hit^^ 3 1 (9. Img. 
iK^ 41%) $r#fCo 

APCI-MS m/z: 331 [M-H]"; 'ti-MR (CDCI3) 6 (ppm) : 2.41 (s. 3H). 2.46 (s, 3H). 
6,86 (m, IH). 6.95 (m. IH), 7.26-7.39 (m, 3H), 7.48 (m, 2H), 7.83 (m, IH). 
1 6 (it^mS 2) 

##0ij6{;ifH«<?5:^&{c:ipCT, ll::^i^E(2.88 g. 7. 76 mmoD^D j:U?2 -^Zl- 
^ta 7ai-/l-/-K^>M(2. 17 g, 15.5 rmol)^^hit^<l^3 2(1.21 g. 72%)^ 

APCI-MS m/z: 387 [M+H]*; ^H-NMR (270 MHz. CDCI3) 8 (ppm): 2.33 (s, 3H), 2.47 
(ra, IH), 2.76 (m, 2H), 3.47 (ra, IH). 3.72 (s. 3H). 7.08-7.46 (m. 8H). 7.81 
(ddd. J = 1.6. 7.4, 7.4 Hz, IH). 

1 6 t?# f> ttfc'fb'g-i^ 3 2 (1. 02 g, 2. 64 mmol) ^ T H F (30 mL) IC^M 
TRi^T. 7Kmit])^^J^T/l'^=^^J>.i50.0mg, 1.32 mmol) ^fit? 1 B#K 

mwvtco m^. RjtMic^m-f- hv^j^- io7K?p#>(o. 5 g) ^m^. mu-v 3 ^ 

(238 mg. JlR^ 25%) ^#fCo 
APCI-MS m/z: 359 [M+H]*. 

1 8 (it^S^ 3 4 ) 

1 7 -e# b tti^c-fb-a-^^ 3 3 (238 mg, 0. 664 mmol) u u ;^ ^ (10 

mUtC^/llb. • N'>-^>'ag3 l>^^(0.422 g, 0. 996 mmol) ^j!jPXL. ^ST? 

^/W = 2/1) -tr)»M-t-S ^ i: {C<t t) . it^!^ 3 4 (120 mg, 51%) ^#fc„ 

*»y6 3 (t^^J^^Jl) 
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2 8 6. 8 siS^Um^MM^e 0 g^m^l.. mt-t Kci^i/:/o tVHr/Vn 
M;^ it-^mi 2 0 mg 

?LiS 14 3. 4 m g 

MipS-?^i& 3 0 m g 

t Kn:3r->:7°n tVl^-fe/Wn— ;^ 6 m g 

^7^T y A 0. 6 mg 

2 0 0 mg 

mM iit^m2 2) 

i\^^m2 2.4 0 g^fflv^, mmm2 2iz.mm<D:)jmicmcx. ^ib^^j (i^ 

fefc«??&'|4^^2 Omg^-g-W-r^) ^#-5o 

-fb-^^ 2 2 2 0 



m g 
m g 
m g 



%^ 14 3. < 

m^mmB s o 

t Kci :arv':7°n tVU-fe/Vct— 6 mg 

:^'rT V >m-^:i^^->^J^ O. 6 mg 

2 0 0 m g 

^mm ut^m2 4) 



96 



I 



^3;;^ i\:.^m2A 2 mg 



m g 



D— -^^'^ 1 1 0 

MM MM. 

2. 00 mL 

mm ak^#j3 5) 

2 8 6.8 s.^^Um^mm.^& 0 g^^^t., rtl.{^ti Kn^v^rn tVi-fe/^n 
-::^(D1 0%7K^1 2 0 g^;!3n;t'5o ^^^^-^^J^Sfet-J; 19 i^-a-b. i^JlSLT 

1. 2 g^*P;ti:^i;'g-L. ^8mmCr)+^^t,ofcfTi^1t (^TRttS^R T - 1 5 §J) 



ik-^^J 3 5 


2 0 




m g 




14 3. 


4 


m g 




3 0 




m g 




6 




m g 


:^ T y ^'^■^ v- •> A 


0. 


6 


m g 




2 0 0 




m g 



(^t^ms 7) 

it^!^ 3 7. 4 0 g ^m\^\ mm^'i i i^mm(D:^m\^m}^x. mmmm ( i 
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it^m 3 7 2 O m g 

?Ltt ■ 1 4 3 . 4 m g 

m^mmn so m g 

t Kn^i/>^D tVW-fe/Un— 6 mg 

:^7"T y ly-m-^V^-^^J^^ O. 6mg 

2 0 0 m g 

mmm e s (m^j^^o e ) 

tilt^J (fk^i^ 3 9 ) 

V ^J>^ykmm^mMvx p e {;iSiMb;rc^. attffi^W7K-e^»^ i o o o 

MM (l^WT/l-fefc«9?£tt^5^2mg^^Wt-'5) ^#60 
*0;;ar 3 9 2 m g 

D— h— /l^ 10 mg 

T^mt-^ h V ^j^sT^mm mm 

2.00 mL 

m^j^t\^x^m-r^msikmm:d'^mi:>^mm. m^i-tmm. nmm. 't-^m:k. 
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m ^ (D ^ m 

1. -^^ (I) 

(I) 

n^<D^mT/l^^:^/l^. gm^b b< fi^g|^(^v^i^ nT/W=3E^/K gi^t> b< {i#g 
i^(^)Ty-/K gm^>b<{i^gm<^m^ita. -OR« (^tf. R^fi:mf5R^<b 
mm-Ch^) ^fcf^-NR^°R^^ (^-ti, R'°*5j;rj«R^Mil^— ^/cfiM'ieo-c. 
T^mW^^s m^h b< f*^g|^<D{g;^T/i-^/V'. gmt> b< (i^gmojgjg^T/i^^ 
=/K gifet) b< «#^g^O<S^T/l-^=/l'. g^'b b< i^0m^<Di^^x:iT/l^^ 

/K g^b L< fi#g^(DT y —/^^fMm^'hv<n^m^(Dm^m&^m-r^\ 
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-c (=w^) w^i-xmmw^'^'^rciimMm^^mv^ R^^jiTK^i^ 

b < ft^miito^m^s^^i-) . *fc«-NRi4Ris (^ff. R^^*5a:T^R^5 
(i#^em<^v'i5' DT/w^/u. g^t> b< (i#^mife<DT y — /i^^fcfismt b< 

R^{:i. TK^i^^. gmt> b< fi#g^O<£0Tyi-^yK St^tj b< (i^gj^oig; 

ei^t b< {l#^«ifec^<SaT/l'^=7l'. @i^t> b< n4^mM(Oi^^ 

^*b. 

R^i^ gmt>b<{:i^gmo<g^T/i'=¥/K g^t>b< «^gm<^{g:^T/w^= 
/Kgi^t> b< (i#^gi^(D<g^T/i-=¥=/i'.g^t b< {*#^gm(Oi/i^ nT/i-^/K 

b< {i#g^oT y -/^^fcf:ig^tj b< i-i$¥m.^(Dmm'mm^m-r^\ 

* fcfiR 3 <ir R j^tc/^ o T 

- (CR^«^R^««) „x-Q- (CR^^^R^^^^) {^cfn^ qj^-^^^^ 

b< fi#^g^(D:7ai-l/>'^fcf*v'i:7 nT/W=^l/>'^^b. m 1 *3 J; U^m 2 fil^ 

m^h\^<n$^m^<Di&m.T7u^/u^ -or^^ c^q^^ R^^fiTk^i^^. gm^ 

b< f*#^gmo^^T/i-=¥/K S^tj b< fi^«m<^ig:0T/V'5r^/K St^ti b< 
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^m^(DTv-/i^. m.mi^\^<n^m^<Dmmmm. -conr^«r^« (^^^ 

t> b < fi#^«m<^1t*mS^^t- :e>\ ^ fc « R ^ « ^ R ^ ^ 1^^-^ 5 
-SO2NR20R21 (^cf,^ R2«:^J:t)«R2iJ«tL^ti.Htit20Ri«*5j;U?Ri«i: 

/^^ti\tmmi^\^<it0mm(Dmmmm^m-r) ^m-ri. -nr^^^r^^ c^^, 

gifet b< a#g^(7)v^^ DT/w^/i^. gj^t b< Ji#^gi^(^)T y -/u. g 
m*5b<{4#gm<7:)^im^S. -coR2^ (^4'^ R^^fiTK^i^^. gm^>b< 
tt#gt^cDig;^T/V^/W. gmtj b< i-i$^m^(Dm.mTJl^^^jU. g^tj b< 
g^<Dfg;^T/W:^::^/K gm^ b< {i^gJg^cTJv'^ nT/U=3f/>. g^t> b< li^W. 

^(DT V -/K gi^'ii b < it0m^(Dmmmm. mmh b < fi^g^c^isg^T/i-^ 

=^^/^ g^t> b< {^^grnOT y T ^ y . g^'b b< {*#^gm<^{g:^ 

T/u^/L-T ^ y . glfet) b< «#gm<^>?isaT/^^/uT 5 y -^tinm^h b< 

^g^OT y — /l-T ? y *fc«-S02R2« (it^ifi, R^ef^gJI^^ b< 

^(D^m.T/v^=^ji'^ g^t) b< fi#gm(7)v'i5' DT/u^/K g^ij b< 

iR^^;5sp^-r5^mi^.^<b-^t;i7teoTg^t b< {i#g^(D^^^S^?F^fife 

ir^2 ^tcii-co^R^'' (^^^ R^''i'i7kmm^. m^hv<i'i0m.^(Di^mT 



101 



i t 

(iR ^ « ^ i R ^ T^mi^-?-^^ m 1 ^ fcfim 2 2 U±(Dmm 

-efe5i#. ^tL^tL(^R^«\ R^««, R^^'^ioJ^TJ^R^^^fil^— T'^j^TfeoTV^ 

■C'bJ:<. l^^i-^z:o(D^^j[^^^(v:^-a-i~'5R'^^. r^^^. R^^^*Dj;t/Ri« 
Mo 

>jr^/i.^fc{i-c (=w) R^ (^ff^, vj^xxj-ii^\-tmmtmmxh^) -efc-s 

4. R ^;i)Sg^'b L< fi#^g^(DT y — /i-*/c fights U< «#g^(D^#;^if 

8. R^^^TK^jg^^ g^'f>b<{i^gJ^Oig:g^T/V'^/i-^fcfi 

-C (=W0 R^2 (^pp^ W^:joJ:t;?R^2{j.;^^;^^-j|g^l^^^,^^) 

9. R2;6S-C (=W^) R^2 (^^-x W^*5j;UtRi2jj.;^^jp^^|g^,^^-^,^ 
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Mo 

1 5. R^^SgJ^tf,l^<fi^g|^(^^g^7-^U:3j.y^-efc^ff*(D^IS^l~l 3^ 

1 6. R^;i5ttife{g;ar/^^/UT?3bSf*^(^^IS^l~l 3m(Di^-m7b^izt^m 

1 9. R^;5sg^'j>u<fi#^g^(D7^-/i-*fci{iBm'bb< (i#^Sm<^^^- 

2 0. R^i:R^;d5— ^tc/^oT 

- (CR^«^R^««) „i-Q- (CR^«^R^«°) (^^x Q> R''^^ R'^°. 

Ri6c^ Ri6D^ ml4oJ:t;?m2{i^tb^*tl.HUlBil^aT'3b^) ^^-Ttt^t^lSIS 
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0 1 ~ 1 3 «<DV^-r4^:6^^;lfE^O^M5K^J„ 

2 1. R«^R^755-^Hlf^oT- (CH^) ^^-Q- (CH^) (^^. 

2 3. if *(D|&H^ 1 - 2 2:®(7)VN-rtt;6^{^tfi«<7)^Tv^Ty y ^Sl^flc^fcfi 

(Eg 5) mmko 



2 4 . — ( I A) 



r2A 
r3A N-N 



r4A 

(I A) 

^^/i^Sfcifi-c (=w) r5 (^cf-^ w*3J:t;«R^f±^tt^tLBulBi:PI^-e$j-5) 
T-fc5^#. R2^. R'^*5J;TJ^R*^{«tL^*;^^Sfrl^R^ R ^fc J;t/R * <b I^^T* 
h'O (fc/cb. Z^:6S^||li^^-efe»9. ^O^oR^;^?-^:/^;?/^-^*)*?. ;5^oR2A;557- 

^mmmm&x-h^t # . r ^^^o j:t;^R ^ Afj:^;^jetbHuf5R ^is^u^R^t mmx 

(C) R^;eiS@^tjb< f4^a^(DTy-/H?fcS^;t. R^^j^-C (=W) R' 



2 
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- (CH^) ^NHSOaR^^ C^'t'^ k (i 1 ~ 6 U R^^{iemt>b< 

mM:(O^MLT;\^^:^/v^ -NR'«R«« (^■t', R^^*3J:t/R«^}i^n^'iXHiiteR 

'^^xy^-R^tmm-^h^) ^^i-]. - (ch^) ^nr^^r^^ {^^^ kfittfta 

R^°*5J;t;«R«^fi^tb^nHiffB(7)R^*3j;t;?R«^|^^T*fe;5) ^ 

fz.\t- (CH2) kNHc (=0) R^° {^^^ \^\t.wmtmm-<:^K) . R^°{±sfr 

2 7. R^;55Sm'bb<{i#S^(DTy-/UTfc^if^<^^fflm2 4*fcfi2 5 

2 8. R':d5mi^t>b< fi#^«m<D7^^7^-T?fc§ff3jt(^®|S^2 4*fc«2 5 

3 1. R^:dS-c (=W) Rs W*5j;tJ«R = (i^tb-=eHBulBi:l^^-efc^) 

3 2. W;5S^mm^T'$)^fi*<^^fflm3 lTO«<^^Tv?Tyy 

3 3. R^;5S-NR^R« (^'f', R '*5j;tl5R«(i^tl.-etLHUfS<i: l^»T»*>-5) T*^ 
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3 7. R3^;6S- (CH^) ^NHSO^R^^ {^^^ k *3 J;-0?R ^^t^tt^^nttT 
IBil^a-efcS). - (CHg) ^NR^^R^c R^«=*5j;tI«R8Cfi-^n 

^fcfi- (CH2) kNHC (=0) R^° (^4'. kjoJ: 
t/R'°(i-?:tb^*tLHUffi<hl^^trfc-5) T*fc-5l»*(^|alS^ 2 4 — 3 5^0V^-ftt 

3 8. R'^;6S- (CH2) j^NHSO^R^^ (^4^. k *5 J; t>^R ^ Bfi^ett^'ttSu 

4 0. R^^^Sg|^tjU< fi#^gi^<75Ty-7VT^b'5^*<?5^IS^2 4~3 8 

4 2. R^'';ii5 7 3i^/WT'fcSf»^(D^ffl^2 4 — 3 8 3ScDV^-f tL;&4Ctfi^(^^ 
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4 3. f»^(^^ffl^2 4~4 2m<Di^TM>\^ts,m(Di^Ti^ry]):^mi^-^ti 

4 4. m^(D^mm2 4~4 2m(D\,^TM^i^mm(D^T-:^Tyv>mmp^-^tz 
mm 

4 5 . If :^cD^|S^ 2 4-42 :S<^V ^■rtt/&^(-fB^<D^T v^T V >'^#^^ 

4 6 . If ^CO^H^ 2 4-4 2 JScDV ^-r^X;^4Cf2«c(Of^T v^T y 

4 7. ft 3j$<7)^ffl^ 1 ~ 2 2:®(DV^-r*Lj6^{C|e^(D^Tv?Tyy >^^^*:^fctt 

E g 5 opi«::^&o 

4 9. ^M^J(^^5tOfcfeO»^0®fflm 1 ~ 2 2 3S(DV^•m;6^{Cl5m<7)^T 

5 0. M^^^-v^^E g 5|5a$^J(DM3t<7:)fcJ6<Dff^(D^ffl^l~2 2:S<^V^-r 

5 1. if3ft(7)fSH||2 4~4 2t^(D\^-rM^z.'^m.<o^Ti^Ty\}:^mMWi^fz. 

^Eg 5<D|5a^;^&„ 

5 2. if3i^(^^fflm2 4~4 2^^0V^-rt^;^»^C|S^O^Tv^Ty y ^'^^fz^^fc 
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5 4. Mm^^->l^B g 5m.WM(Dm^<Dfctb(Dm^<Dm.m^ 2 4~4 2 3S(D^^ 

5 5. mmmM^^mt>^^m(DmmM(Dmyt(Dfc)^(Dm^(Dmmm2 4-42^ 
5 6. w:mm^i(DmT^(Dfcii><Dm->k(Dmmf^2 4—4 2 3s<7)v^-ri^J^l4^l^^(D^ 
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w m m 

-^^ ( I ) 

(I) 
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